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FOREWORD

The appendix contains a summary of TSP comments andBattelle responses on this project plan. In

the plan, numbers in the margin are numbers of TSP comments. Words or sections in italics indicate

changes made to respond to TSP comments or to correct other errors.



,P_ROJECT OVERVIEW

The purpose of the Hanford Environmental Dose Reconstruction (HEDR) Project is to estimate radia-

tion doses from Hanford Site operations since 1944 to populations and individuals. The primary objective

of Phase II is to determine the appropriate scope (space, time, radionuclides, pathways and individuals/

population groups) and accuracy (level of uncertainty in dose estimates) for the project. Another objective

of Phase II/s to use a refined computer model to estimate tribal and individual doses for the Hanford

• Thyroid Disease Study (HTDS). Project scope and accuracy requirements defined in Ph,ase 1I can be

translated into model and data requirements that must be satisfied during Phase III.

Phase II is anticipated to be completed in 15 to 18 months. A plan forFY 1991 of Phase II has been

prepared based on activities approved by the Technical Steering Panel (TSP) in October 1990. The activi-

ties can be divided into four broad categories: 1) model and data evaluation activities, 2) additional dose

estimates, 3) model and data development activities, and 4) technical and communication support.

MODEL AND DATA EVALUATION ACTIVITIES

s, 9 The following activities will be conducted to accomplish imtial Phase ii objectives in FY 1991:

• restructure the dose code and revi_ the interface between the air model and the dose code for
estimating additional doses and conducting analyses

• prepare code design specifications for the project computer code to meet project objectives,
incorporate enhanced atmospheric dispersion capabilities, and conduct sensitivity/uncertainty
investigations

• help assess the accuracy of the project computer model by comparing its output with model output
generated by t_ International Atomic Energy Agency "Validation of Model Predictions" program

• finalize estimates of iodine-131 releases from 1944- 1947

• identify significant airborne and waterborne isotopes released from 1944 - 1957 other than the
dominant radionuclides identified in Phase I

• conduct sensitivity and uncertainty analyses on the air dispersion model and upgrade it for application
within the Phase I area

• help validate the project model by extending to 1951 the inventory of contamination data for vege-
tation wi_n the Phase I area

• • document iodine transfer facto_ and iodine age-dependent dose factors



ADDITIONAL DQSE _TES

• assist Native American tribes in acquiring and evaluating food consumption, demographic and
agricultural data

• estimatedosesforeightNativeAmericantribesin thevicinityof thePhaseI studyarea

• estimatedosesfor about450individualsin thepilot-scalephaseof the HTDS

_IOD_-'I. AND DATA DEVELOPMENT AcrIVITI_

• investigate the contribution of groundwater contamination to dose

• compile fiver and coastal radionuclide monitoring data for 1944 - 1989

• reevaluate and supplement milk production and pnmessing data for the 10-county area

TECHNICAL AND COMMUNICATION SIJPPORT

• continuedocumentdeclassificationandhistoricalinformationretrieval

• continue quality assurance support

• continue statistical support to ali tasks

• continue TSP public information support

• continue records managemeat

• continue project administration

z _ Table 1 shows the project work breakdown structure and budget by task. Figure 1 shows _e project

organization; Figure 2 shows the project budget, schedule and milestones for HEDR staffat the Pacific

Northwest Laboratory (PNL); and Figure 3 shows the TSP budget.

ts, zo in Figure 2, page numbers associated with milestones refer to discussion of these milestones in this

project plan. The milestones due in March 1991 that are shown as triangles are thefinal versions of Phase !

reports; TSP comments will have been addressed. Milestones shown as triangles in months other than

March, and milestones shown as circles, reflect new work conducted after Phase i.
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HEDR Work Breakdown Structure for FY 1991

Budget
Task/Subtask Task Manager ($ in thousands) (a)

01 Project Management DB Shipler 908
0101 Project Control 554
0102 Final Phase I Reports 114
0103 Records Control 70

" 0104 Peer Review 14
0105 Subcontract Administration 57

0106 Project Communication Support 99

02 Project Technical Integration BA Napier 260
0201 Task Management/Project Integration 90
0202 Code Design Specification I19
0203 IAEA Model Intercomparison 51

03 , Source Terms CM Heeh 93
0301 Task Management 20
0302 Closure of Phase I Iodine Releases (1944-1947) 29
0303 Significant Airborne Isotopes Other Than 1-131 22
0304 Significant Waterborne Isotopes (1944-1957) 22

04 Environmental Transport SB Yabusaki 451
0401 Task Management 43
0402 Atmospheric Transport 257
0403 Groundwater Transport 59
0404 Surface Water Transport 92

05 Environmental Monitoring Data RL Dirkes 41
0501 Task Management 0
0502 Vegetation Data 41
[0404 River Data Inventory (b)] 0

06 Demographics, Agriculture, Food Habits RE Rhoads 221 (c)
0601 Task Management 30
0602 Preliminary Data for Native Americans 169
0603 Milk Model Refinements 22

07 Environmental Pathways and Dose Estimates TA Ikenherry 223
0701 Task Management 26

' 0702 Code Restructure 125

[0602 Tribal Doses (b)] 0
0703 HTDS Doses 39

0704 Model Parameters (6-month delay) 33

1_ (a) Budgeted amounts include project and task management as identified in each task,
and include ali Battelle overhead costs.

(b) Activities in brackets arefunded by tasks other than those under which they appear.
(c)Includes $90K for tribe.s.
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HEDR Work Breakdown Structure for FY 1991 (cont'd.)

Budget
T_sk/$ubtask T_k Manage_r ($ in thousands) (a)

08 Statistics RO Gilbert 48
0801 Task Management 25
[0202 Dose Code Revisions (b)] 0
0802 Task Assistance 23

[0402 Sensitivity/Uncertainty of Air Model (b)] 0 "

09 Records Management DL Alamia 75

10 Quality Assurance R Cuello 59

11 Information Resources SP Gydesen 164
1101 Task Management 16
1102 Declassification 87

! 103 Resource Identification and Availability 61

ss,91 12 TSP Communications Support GL Harvey 148
1201 Task Management 39
1202 Video 29

1203 Public Opinion Survey 44
1204 TSP Communications Subcommittee Support 19
1205 TSP Database and Audio- Visual Support 17

Contigency DB Shipler 400

Subtotal, HEDR Project Tasks 3,091

13 "Technical Steering Panel 800

TOTAL 3,891

17 (a) Budgeted amounts include project and task management as identified in each task,
and include ali Battelle overhead costs.

(b) Activities in brackets are funded by tasks other than those under which they appear.
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INTRODUCTION
5

Phase I of the Hanford Environmental Dose Reconstruction Project was designed to develop and

demonstrate a method for estimating radiation doses people mayhave received from Hanford Site opera-

tions since 1944. The method researchers developed relied on a variety of measured and reconstructed data

as input to a modular computer model that generates dose estimates and their uncertainties. As part of
, Phase I, researchersused the reconstructed data and computer model to calculate preliminary dose estimates

for populations in a limited geographical area and time period.

, 22, i Phase II, now under way, is designed to evaluate the Phase I data and model and improve them to

calculate more accurateand precise dose estimates. Phase II will also be used to obtain preliminary

estimates of two categories of doses: for Native American tribes and for individuals included in the pilot

phase of the Hanford Thyroid Disease Study (HTDS).

TSP Directive 90-1 required HEDR staff to develop Phase II task plans for TSP approval. Draft task

plans for Phase II were submitted to the TSP at the October 11 - 12, 1990public meeting, and, after discus-

sions of each activity and associated budget needs, the TSP directed HEDR staff to proceed with a slate of

specific project activities forFY 1991 of Phase II. This project plan contains detailed information about
those activities.

Phase II is expected to last 15 - 18 months. In mid-FY 1991,project activities and budget will be
reevaluated to determine whether technical needs or prioritieshave changed. Examples of work that may be

added or postponed are
• collection of additional data for refinementof Native American dose estimates (this work would occur

after initial tribal doseestimates are made)

• development of iodine and age-dependent transfer factors and default food consumption parameters
for the dose estimationmodel

2 • further model evaluationsand restructuring

z • further uncertaintyand sensitivity analyses
• additional support for TSP communications activities, such as an informational display.

The project plan will be updated and reissued as necessary to reflect new TSP direction.

Separate from, but related to, this project plan,will be an integrated plan for the remainder of the

• project. HEDR staff will work with the TSP to map out a strategy that clearly describes "end products" for

the project and the work necessary to complete them. This level of planning will provide a framework

within which project decisions in Phases II, III, and IV can be made.
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This documentbega_ with a projectoverview,which includedthepurpose, strategy, workscope,
milestones, and costs forFY 1991 dose reconstruction activities. The remainderof the project plan consists

of the 12 task plans that discuss--for TSP-approved FY lC.@lactivities--scope, approach, deliverable items
to the TSP, costs, and schedule.

In some cases, work activities describedunderone task actually contribute to other tasks. In these

cases, the task that tracks the major activity and monitors the funding for that activity is considered the lead

task, and the work is categorized underthat workelement in the work breakdown structure, For example,
Task 08 includes dose code revision work that contributes to Subtask 0202, Code Design Specification.

The dose code revision work--thoughconducted by Task 08 staff and described underTask 08 in this proj-
ectplan--is categorized under Subtask 0202. Subtask 0202 tracks and monitors funding for the Task 08
dose code revision work.

Milestones listed in this projectplan are defined as documentationto the TSP of completed,major
HEDRactivities.
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_TASK 01: PROJECT MANAGEMENT

BACKGROUND

The Project Management Task during Phase II includes those activities necessary to successfully plan

and control the technical work assigned by the Technical Steering Panel (TSP).

' SCOPE

Project management will provide planning, coordination, communication, information control,

" technical control, technical review, and administration of project work in accordance with approved task

plans and directives from the TSP. The task is also responsible for producing progress reports of project

technical work and for formal communications with the TSP. Subtasks are as follows:

0101 Project Control

0102 Final Phase I Reports
d

0103 Records Control

0104 Peer Review

0105 Subcontract Administration

0106 Project Communication Support.

PROJE_I "CONTROL (0101)

Sco_

Project control includes those activities necessary to develop and implement task plans and control the

work described in the task plan_. It includes defining work, developiog and controlling budgets and sched-

ules, implementing processes and procedures, reviewing products, implementing and statuting corrective

actions, and reporting, lt also k_ludes management activities to ensure and enhance leadership and techni-

cal performance by HEDR task leaders and performance of technical work by project staff.

Aooroach- -

3 , Project Management, through this Project Plan, will implement, track, and control the work to be

performed during Phase Ii. Key to these administrative and control requirements are
i.

• the HEDR Quality Assunmce Plan and implementing procedures

• conference records of meetings involving technical direction that may affect approved scope,
• cost, or schedule
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• recordsof telephonecommunicationsinvolvingtechnicaldirectionthatmayaffect approved
Scope,cost. or schedules i

• weekly task reports, including status of task activitiesand interfaces;progress toward mile-
stones; problems, potential problems, and solution alternatives; approved changes in scope,
budget, or schedule; actual costs this period,cumulative costs this fiscal year, budget to date,
and variances; other task information of interest

• task file keys and codes, including designation of quality records

• predesignated reviews and reviewers for specificdeliverables, including clearance requirements

• maintenanceof correspondence logs
q.

• use of communication cover sheets on projectdocuments

• identifieatien,conduct, and recordkeeping of training for technical and administrative activities

• documentation of key decisions affecting technical performance, scope, cost, or schedule

• review, approval, and control of research notes, information, calculations, analyses, eval-
uations, and models.

18, 4,S Provenprojectmanagement techniques, as identified in the PNL ProjectManagementSystem (PMS)

manual PNL-MA-95, willbe implemented. Planning will be accomplished by the development of task

plans that are summarizedinto a project plan foreach phase of the projectand costs estimated by Fiscal Year

(FY). Task plans will address the outline given in TSP Directive 90-1. Control of work approved in these

task plans will be accomplishedby applying procedures outlined in the Battelle Project Management System

and reports providedthrough the Battelle Project Management Information System. The project manager

and task leaders will regularly evaluateperformance, analyze cost and schedule variances, report on work,

and apply correctiveactions as necessary.

6,7 Inte.gratedprojectplanning will be performed by defining the levels of detail for activitiesduring

variou.,/Jrne intervals. Detailed projectplans are developed for activitiesoccurring in the near term (6 to

9 months), moderately detailed plans for activities predicted for the following six to nine months, and less

detailed plans for the remainderof the project. As the projectprogressesand as knowledge increases, the

mid- and far-range pl,amwill be updated to providemore detail in 6-10-9-month periods. Activity plans

include wo_ scope, cost, schedule and relationships among the work scopes. This information will be

maintained in an integrateddatabase that will generatelogic networks of activities so that potential or

approved changes in planned activities (scope, cost, or schedule) can be evaluated relative to task and/or

projectobjectives and goals. The development of the integrated projectdatabase will provide a basis for

establishing a projectcost/schedule based on defined objectives (end products and services)and technical

work scope.
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Milestones to the TSP

• 010lA near-term project plan (November1990)
• 0101B integrated project plan (July 1991)

FINAL PHASE I REPQRT$ (0102)

2s The three draft technical reports documenting overall Phase I work, (Draft Summary, Draft Air

, Pathway, Dra_ Columbia River Pathway) will be finalized by addressing TSP comments and obtaining

TSP approval on the revised drafts. In addition, coordination and production support will be provided to
HEDR staff for the finalization of the supporting Phase I technical reports. (See Tasks 02, 03, 04, 05, 06,

07, and 12 for titles of these reports.)

Approach

HEDR staff who generated the original reports will respond to TSP comments on the draft reports.

Comments that address work now directed by the TSP to be handled in Phase II or later phases will be

identified as such. The HEDR Project Office will coordinate the production of the final Phase I reports.

Upon receiving written TSP approval, the Project Office will prepare copies of the final reports for TSP

distribution to the public.

Mi!cstones to the

• 0102A final Phase I reports (summary, air pathway, fiver pathw_ty) (January 1991)

_OgDS CONTROL (0103)

Records control includes activities necessary to maintainaccurateproject records and control project

documents. These activities include verification of completeness and legibility of documents, maintenance

and application of sequential numbering, maintenance of a database sy.,;tem and project files, and transfer of

records to the PNL Records Center at regular intervals in accordance with approved procedures.

. Aooroach-

Battelle records management proc_ures and specific TSP and plroject requirements will be applied.

- The availability, accessability, retrievability, and verifiability of project information will be maintained. In

addition, the records will meet legal, regulatory, and quality requireme:ats as established by Battelle and the

project.
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Milestones to the TSP

None.

PEER REVIEW (0104)

Peer review includes activities necessary to ensure that plans for technical work are complete, appm- ,

priate, and capable of meeting stated objectives, and that the results of technical work are sound, based on

appropriate analyses, and meet statedobjectives.

Aooroaeh- --

Classical peer review requirements will be appliedto the reviewof task plans and task/project

products. Inaddition, management review will be performed on presentatio",and information materials to

ensure that project, TSP, and PNL policies and sensitivities are appropriately addressed.

Milestones to [he TSP

None.

SUBCONTRACT ADMINISTRATION f0105)

Subcontract administration includes activitiesnecessary to identify, acquire, control, provide status

of, and report progress of consultants and other contract support for the project. These activities include

definition of scope; preparation of budgets and schedules; technical proposal review and selection; technical

direction; scope, cost and schedule control and reporting; and milestones for TSP evaluation.

Ap_rxoagh

Processes consistent with PNL subcontracting procedures and TSP directives will be implemented to

procure consultants and maintain subcontracts to meet TSP, project management, and technical needs. TSP

contracts will be coordinated in accordance with TSPdirection. The status of contracts will be reported

regularlyusing the PNL Project Management Information System (PMIS). Modifications will be processed

through the PNL Contracts Department in accordance with written requests from authorized contract

representatives.
,o
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Milestones to the TSP

None.

PROJECT COMMAJN_ICATION SUPPORT (0!06)

Sco_c

Project communicationsupportincludesthreeaspects:

• providingaccurateandtimely informationto theTSP on a regularbasis aboutthe plans, progressI
andresultsof the project

• respondingto directrequestforinformationfrom the media, the technicalcommunity,Battelle
management,and otherinterestedorganizationsandindividuals

• planningandimplementinginternalprojectcommunication.

Avvroach
-- --

Projectmilestones, TSP directives,andrequestsfor information will be evaluatedto identifyappro-

priamcommunicationactivities necessaryto supportdose reconstructiongoals. Communicationsupport

will be providedforpreparingmonthly andotherprojectreperts,preparingotherprint and visual materials,

presentinginformationatTSP meetings as requested,providingspeakersforotherevents as requested,and

providingothermateri',flsor servicesasrequested. Activities forinternalprojectcommunicationinvolve

developingpolicy andguidelines forcommunicatingproject results;advisingHEDRstaff on, and review-

ing, projectcommunicationproducts;and ensuringHEDRstaffarekeptapprisedof currentproject issues.

Millstones to theTSP

None.

QUALITYASSURANCE

The HEDRQA plan will be u_rxlatedto reflectthe revisedconceptsof planningandachievingdata

qualityobjectivesand closure on signi_cant teclmicalreview commentsby TSP and internalPNLproject

reviews. Planningand trackingof correctiveactionswill be addressed in a projectprocedure and included

in QA audits. RegularQA auditswill be perfor_i_ andclosed in accordancewith the HEDRQA plan and

. PNL-MA-70.

IN,,,TERACTION,_

Task plans will identify relationshipsbetween project activities so that interfaces, dependencies, and

coordinations can be managed. Projectmanagementwill track these interfacesand ensure that their
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functionsareachieved. Inaddition,projectmanagementwill networkand track projectactivitiesandtheir

dependencies to ensure that transfers of dataandotherinformationoccuras planned.

ORGANIZATION

J. E. TUl,TSP Chairman

01 ProjectManagement D.B. Shipler,Task Le.'_le'

0101 Project Control D.B. Shipler, Subtask ,'_ader

0102 F'malPhase I Repo'L; A.H. McMakin, Sul',a_k L;ader

0103 Records Control J.M. Daer, Subta.e_Leader
0104 Peer Review W.A. Glass, Sv'.g,xskLeader

0105 SubcontractCoordination S.M. Fmcb _ubtask leader
P. D. Rir'.anond

0106 Project Communication Support A. ).:.McMakin, SubtaskLeader
"t. A. Nelson
G. L. Harvey
g. E. Rhoads
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TASK 02: TECHNICAL INTEGRATION

BA_'KGROUND

Ulroncompletion of Phase I and the subsequent TSP and pablic comments, several vital tasks for

Phase II have become apparenL lt is necessary to estimate radiationdoses to actual individuals, to support

the Hanford Thyroid Disease Study and to prepare for future HEDRneeds. Additional dose estimates will

require improvementsto the computermodel and to input data. The existing computer model, while suffi-
cient for Phase I, does not adequatelydeal with spacial variability in the western regions of the domain

_alongthe mountains) caused by sharp gradients in the atmospheric transport results. The model also lacks

adequate correlation structureamong many of the outputs. The code is not currently able to deal easily with
individual data, because it is currently structured for tlm calculationof the Phase I "generic individual"

results. Information and actions necessary to implement these improvements will be required from ali

project tasks, with a concomitant need for overall coordination and control of the effort by this task.

SCOPE

The purpose of this task is the provision of overall guidance and technical integration and communi-

cation among ali other tasks. This task ensures that the outputs and formats of the results of each task fit the

general needs of the project on anacceptable schedule, while still maintaining scientific integrity of each

product.

The scope of work for Task 02 in FY 1991can be broken into three subtasks:

0201 Task Management/ProjectIntegration

0202 Code Design Specification

0203 IAEA Model lntercomparison Participation.

These subtasks are described in greater detail in the following sections.

TASK MANA__]_RQ_T INTEC2RA__(0201)

Sco_

This subtask provides the general level-of-effort support for the project technical integrator. Included

activities are preparation of a Phase II work plan, routine reporting, travel requirements, preparation of

" technical papers on subjects of current interest, control of task schedules and costs, and the planning and

reviewing of ali task activities. This subtask also includes resolution of TSP and public comments on the

, draft Phase I reports.
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Aooroach

In general,techpical integrationis a level-of-efforttask requiringthe projecttechnical integratorto be
involved dailywith variousother taskandsubtaskcomponentsof the project. Task managementandcon-

trol will be accomplishedprimarilythroughthe system of projectcontrolinitiated in Task 01 (Project

Management)andother Battelleaccountingsystems alreadyin place. Theprojecttechnical integratorwill

maintainpersonalcontact with taskleadersandotherHEDRstaffto ensurethat projectmilestones are

defined, integrated,andmet.

Mi'lcstones to the TSP

z0 • 0201A "Selectionof DominantRadionuclidesforPhase I of the HanfordEnvironmentalDose
Rgco_on Proje_" (finalizationofPhase I report) (March1991)

20 • 0201B "ComputationalModel Design Specificationfor PhaseI of the HanfordEnvironmentalDose
Recons_ction Project" (finalizationofPhase ! reporO (March1991).

CODE DESIGN SPECIFICATION (0202)

Scooc

3o A priority effort early in Phase II will be developingrequirements to enable the enhanced computer

code to estimate individualdoses, incorporate enhanced atmospheric dispersioncapabilities, and conduct

sensitivity/uncertainty investigations. This subtask will be the lead for that effort, with input from the

technical tasks. Techniques for computation will be investigated, selected, and documented in a report

similar to that prepared for the Phase I code. (See Subtask 0202 in Task 08 for a description of dose code

revision work, and see Subtask 0702 in Task 07for a description of code restructure work. )

Aotroach

The Code Design Specification subtask will involve direct coordination and interaction with staff of

Tasks 07 (Environmental Pathways and Dose Estimates) and 08 (Statistics). As innovative "approachesare

developed, trial applications will be prepared for their testing and evaluation. Letter reports on ideas con-

siderealbut dismissed will be prepared for project flies. Final selections will be documented in the design
specifications for the Phase II code.

Milestones'to th_ T_P

• 0202A draftcode designspecifications(February 1991)

• 0202B finalcodedesign specifications(March 1991)
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IAEA MODEL INq_RCOMPARISON (0203)

Scooe

The HEDR Project is represented at the International Atomic Energy Agency (IAEA) coordinated

research program on "Validation of Model Predictions" (VAMP) by this task. A test scenario, devised by

the IAEA with C_mobyl data, will be investigated and the results submitted to IAEA for comparison with

actual measurements. A similar scenario, devised with Hanford data, will be prepared and submitted to the

' VAMP participants to enable independent external calculations to be made. These external calculations will

be compared with the HEDR Phase I estimates.
Q

AEproach

VAMP participation requires conversion of the IAEA sample problem into the data format used by the

HEDR models and then mrming it. The results will be forwarded to IAEA for comparison to those pre-

pared by other investigators and to actual data. Preparation of a test scenario for IAEA with HEDR input

data can be done in the format prepared by IAEA and supplied to the other participants. Analysis of the

results of the scenario will depend on completion by the IAEA participants, but is not currently envisioned

before FY 1992.

b,_j'lestones to the TSP

• 0203A submission of VAMP test scenario 1 (January 1991)

• 0203B submission of Hanford test scenario (August 1991)

OUALITY ASSURANCE

Subtask 0201 _xluires no quality assurance/data verification activities other than those routinely

applied via the project QA Plan. These include HEDR-specific procedures RMP-1, HEDR Records

Control, HEDR-TP-2, HEDR Indoctrination and Training, HEDR-TP-5, HEDR Peer Review, and

HEDR-TP-6, HEDR Review Process.

The Qxle Design Specifications subtask (0202) reflects a requirement of the PNL Software Control

Procedures (SCPs) for design documentation for computer codes (SCP-70-312 and SCP-70-313). Actual

coding and code maintenance will also conform to tlm SCP requirements (SCP-70-314 and SCP-70-315).

, A code Final Internal Development Review will be performed before calculations for members of the public

are released (SCP-313).

Application of the data provided by IAEA (0203) will be guided by procedures on data transfer and

data base management (SCP-70-317 and SCP-70-318). Application of the project computer model will fall
under SCP-70-316.
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INTERACTIONS

This te_ requires interaction with ali of the other technical tasks of the HEDR Project. The Code

Design Specification subtask will interact with Tasks 07 and 08 on the code adaptation to deal with correla-

tions; Tasks 04, 07, and 08 (and mayb_ 03, if source term temporal variations are included) on the imple-

mentation of an improved atmospheric transport interface; and with Tasks 06 and 07 while dealing with the

incorporation of potential new vegetable production/distribution models. Preparation of the VAMP submis-

sions will require coordimtionwith Task 07. Development of a Columbia River conceptual model will

require coordination with Tasks 04 and 05.

QRG_TIQN

B. Shleien, TSP

02 Technical Integration B.A. Napier, Task Manager

0201 Task Management B.A. Napier, Subtask Manager

0202 Code Design Specification B.A. Napier, Subtask Manager
T. A. Ikenberry (Task 07)
R. A. Bumett
J. C. Simpson (Task 08)

0203 IAEA Model lntercomparison B.A. Napier, Subtask Manager
T. A. lkenberry (Task 07)
R. A. Bumett
Programmer (TBD)
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TASK 03: SOURCE TERMS

BACKGROUND

The Phase I iodine-131 releases documented in PNL-7253 HEDR were largely calculated from

monthly averagecooling times andfrom monthly tonnages of irradiated urmLiumdissolved. These data
were obtained from J. D. Anderson's notebook HWN-1991. These data were used by Anderson to cal-

culate themonthly releases documented in ARH-3026. The original200 Area daily log books used by

Anderson were _stroyed. Attempts were made during Phase I to obtain more detailed information to check

the Anderson estimates and to improve theaccuracy of the release estimates. Further records searches are
needed to make certain that ali inform_on sources are being used.

The Phase I dose estimates via the air exposure pathway were based solely on iodine-131, which was

the largest coraributor to the dose from Hanford emissions in the 1944-1947time frame. Over time, the

iodine emissions were drasticallylowered by extending cooling times, installing stack gas filters and using
silver reactors. The contributionof other radionuclides to the dose fromairborne releases then became more

significant. An initial survey of radionuclides that might contribute significantly to the air dose is required.
The 1944-1957 time frame has been selected for Phase II.

33 For the water exposure pathway, an initial survey of radionuclidesthat might contribute significantly

to the dose from the water pathway is required. The 1944-1957 time frame, the timeperiod before good

record_on water releases areava//ab/e, has been selected for stua_"in Phase II.

SCOPE

Task 03 includes four subtasks:

0301 Task Management
• 0302 Closure of Phase I Iodine-131 Releases

0303 Significant Airborne Isotopes Other Than Iodine-131

0304 Significant Waterborne Isotopes.

TASK MANAGEMENT (0301)

This subtask includes activities necessary to plan task work, coordinate internally and with the TSP,

ensure that work is carried ou'. ir, accordance with approved plans, and present technical papers. The

subtask also includes resolution of TSP and public comments on the draft Phase I reports.
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Aooroach

Management and administrative procedures in place for the project will be applied to manage this task.

Milestones for the TSP

20, 3s • 030lA "A History of Major Hanford Operations Involving Radioactive Material" (finalization of
Phase ! report) (March 1991)

20, as • 0301B "Radionuclide Sources and Radioactive Decay Figures Pertinent to the HEDR Project"
(finalization of Phase I report) (March 1991)

z0, 3s ° 0301C "Iodine-131 in Irradiated Fuel atTime of Processing from December 1944 through December
1947" (finalization ofPhase ! report) (March 1991)

20, as • 030lD "Uncertainties in Source Term Calculations Generatedby the ORIGEN°. Computer Code for
Hanford Production Reactors" (finalization of Phase ! report) (March 1991)

20, 3s . 030lE "Fission-Product Iodine During Early Hanford-Site Operations: its Production and Behavior
During Fuel Processing, Off-Gas Treatment, and Release to the Atmosphere (finalization of Phase I
report) (March 1991)

CLOSURE OF PHASE I IODINE-131 RELEASES (1944-1947) (0302)

Sco_c

Staff will search for missing data and specifically for cooling times that will provide an upper bound

to the iodine, 131 release estimates, lt is recognized that the data may not be complete enough to cover the

1944-1947 time period continuously, and that the Anderson numbers may have to be used for at least parts

of the time period. The overlapping periods will be compared with the Anderson results.

The Phase I iodine-131 releases will be recalculated using the new data inputs. The data sources will

be referenced and decisions involving data selection will be documented. The monthly total estimates will

be tabulated, including upper and lower bound estimates.

The methods used in calculating the iodine-131 content will be documented and the basic inputs to the

calculation tabulated. Assmnptions regarding the release factor will be doctunented with appropriate

references.
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Ar_oa_h

The iodine-131content of irradiatedfuel is determinedby the specificpowerandby thecooling time.
OldHanfordrecords(called P-Depamnentrecords)were found duringPhase Ithatprovidedailypower

operatinghistoriesfromstartupto beyond 1947, the PhaseI cutoff date. They include completedischarge

records. The recordswere transcribedto magneticmediaandareavailableto estimatethe iodine-131

content atthe timeof discharge.

• Cooling time datanow in hand supplementedby theadditionalinformationfrom the records search
will be used to formthe finalestimates.

' Milestones to the TSP

• 0302A reportcontainingrevised iodine-131 releases by month with upperandlower bounds
(May 1991). Reportwill include the methodusedin calculatingthe releases andali inputdata
referencesand decisionsmade concemingthe selectionof the inputused in the final calculation.

SIGNIFICANT AIRBORNE !SOTQPE$ OTHER THAN IODINE-I_I (0303)

Scooe

The project literatureon airborne releases from 1944-1957will be reviewed and compared with the

current list of dominant HEDR radionuclides. The project literature may provide examples of radionuclides
• which, at the time, were thought to be significant, and these will be addedto the list of HEDR dominant

radionuclides for consideration.

Release mechanismswill be identified. Data availability will be defined and the level of effort deter-
mined to provide a comprehensiveset of release estimates for the 1944-1957 period.

Approach

Feedback from the HEDR Technical Integrator (Task 02) will be required to provide an updated list of

dominant radionuclides and also to assess the importance of new radionuclides that may turn up as a result

of the data search. These will be radionuclides that were deemed to be of importance at the time the data

were generated, but that are not included among the HEDR dominant radionuclides.

Milestgnes to th_ T_P

• • 0303A report containing the task results, including a list of radionuclidesthat contributed
significantly to the airborne dose, applicable data sources, feasibility assessed for complete
coverage of the 1944-1957 time period, and estimates of the level of effort required to provide
complete monthlyvaluescovering the timeperiod (July 1991)
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SIGNIFICANT WATERBORNE ISOTOPES (1944-1957) (0304)

Sco_

The project literatureon waterbornereleasesfrom 1944-1957will be reviewed and compared with the

currentlist of doatinant HEDR radionuclides. The projectliteraturemay provide examples of radionuclides

which, at the time, were thought to be significant, and these will be added to the listof HEDR dominant
radionuclides for eomideration.

Release mechanisms will be identified. Data availability will be defined and the level of effortdeter-

mined to provide a comprehensive set of release estimates forthe 1944-1957 period. 4

Approach

Feedback fromthe HEDRTechnical Integrator(Task02) will be required to provide an updated list of

dominant radionuclides and also to assess the importanceof new radionuclides that may turn up as a result

of the data search. These will be radionuclidesdeemed to be of importanceat the time thedata were gen-

erated,but which were not included among the HEDR dominant radionuclides.

Milestones to the TSP

• 0304A report containingthe task results, includittga list of radionuclides that contributedsig-
nificantly to the waterbornedose, applicabledata sources, feasibility assessed for complete
coverage of the 1944-1957time period, and estimatesof the level of effort required to provide
complete monthlyestimates coveting the timeperiod(July 1991)

OUALITY A$SURANO/

Data sources will Ix documented. Traceabilityon ali calculations fromthe initial sourcewill be

maintained. Hand calculations will be performed according to Battelle procedure PAP-70-301. Software

control procedures SCP-70-312 through317 will be followed where applicable•

INTERACTIONS

Information from Task 02 (Technical Integration) will be used to provide an updated list of dominant

radionuclides for the air and water pathways through 1957. Updated source term information will be

provided to staff from Tasks 02 and 07 (Environmental Pathways and Dose Estimates) for use in Phase II
dose estimation.
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ORGANIZATION

TSP SourceTermSubcommittee

M. A. Robkin,Chairman

39 B, Shleien

03 SourceTerms C.M. Heeb, TaskLeader

0301 TaskManagement C.M. Heeb, SubtaskLeader
0302 Closureof Phase I lodine-131 C.M. Heeb, SubtaskLeader

Releases

• 0303 SignificantAirborneIsotopes C.M. Heeb, subtask Leader
Ot_r thanIodine-131 R.B. Hall

0304 SignificantWaterborneIsotopes C.M. Heeb, SubtaskLeader
R. B. HaU
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TASK 04: ENVIRONMENTAL TRANSPORT

BACKGROUND

The Environmental Transport Task is responsible for providing the HEDR Project with radionuclide

concentrations to be used in estimating doses. Three environmental media are specifically addressed: atmo-

. sphere, groundwater, and surface water. The atmospheric transport subtask reconstructs the transport of

radionuclides releaced from the stacks of the chemical separations facilities in the 200 Area. The ground-

water transport subtask is concerned primarily with the migration of radionuclides disposed of in the
ii

subsurface environment. The surfa_:ewater transport subta,_kreconstructs the transport of radionuclides

released to the Columbia River during the operation of reactors.

In Phase I, atmospheric modeling options were evaluated and a Lagrangian-puff approach to disper-

sion modeling was recommended for use in the project, The viability of tiffs approach was demonstrated in

the Phase I calcvlations using a slightly modified version of an existing model. An atmospheric transport

workshop was held following completion of the Phase I calculations. Participants in the workshop identi-

fied several areas in the dispersion model where modifications should be considered.

"l_e Columbia River system can be separated into three distinct segments or areas for study under the

HEDR Project: 1) the Hanford Reach (upstream segmen0 extending from Priest Rapids Dam to McNary

Dam, 2) from McNary Dam to the mouth of the Columbia River including the estuary, and 3) the coastal

waters in the vicinity of the river mouth. Though construction did not begin on McNary Dam until the .....

1950s, the Hanford Reach can be bounded downstream by Wallula Gap (near McNary Dam) for the early

release years beginning in 1944.

SCOPE

40 Phase II will be used to acquire information necessary to define the contribution of the Environmental

Transport Task tothe final HEDR dose estimates. Among the important decisions that will be made as part

of Phase II are

Atmospheric

1) Is the puff trajectory model appropriate for this study?

. 2) Should interpolated wind fields be used?

3) Should uncertainty be explicitly included in the formulation of the transport model?
t,
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Groundwater

1) Whataspects of radionuclidetransportby groundwaterwill be appropriatefor funt_r study?

SurfaceWater

1) Which avvasandtimeperiodswill be selected formoredetailedimalysis?

2) Which exposure pathways,includingwater,sediment,andbiota, will be selected formoredetailed
analysis?

e

3) How willmonitoringdataandmodelingbeused7

ThetbursubtasksfortheEnvironmentalTransportTaskarcshownhem anddcscfibcdingreater

detailinthefollowing sections:

0401TaskManagement

0402 AtmosphericTransport

0403 GroundwaterTransport

0404 SurfaceWaterTransport.

TASKMANAGEMENT(0401)

Score

Taskmanagementactivitiesinclude

• planning,scheduling,budgcting,reporting,reviewing

• respondingtoprojectmanagementneeds

• coordinatingactivitieswithother tasks

• resolvingTSP andpubliccommentsonthedmR PhaseIreports

• interfacingwithTSP counterparts

• travel.

TheaboveactivitieswillbeperformedtoensurethatTask04milestonesanddclivcmblcsarccom-

plctedtothesatisfactionofallpanics.
|

Mi!cstoncstotheTSP

2o • 0401A "MESOILT2,A LagrangianTrajectoryClimatologicalDil_pcrsionModcr'(finalizationof
Phase ! report) (March1991)

2o • 0401B "Estimatesof ColumbiaRiver RadionuclideConcentratioJts:Data for Phase I Dose
Calculations"(f'malizationofPhase ! report) (March 1991)
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20 • 0401C "AtmosphericTr'ans_,,_:)A"_:,,,_1DispersionModelingfortheHanfordEnvironmentalDose
ReconstructionProject(fln_l!'_._,donofPhaseIreport)(March1991)

20 • 0401D AtmosphericTransportModelingandInputDataforPhaseIoftheHanfordEnvironmental
DoseReconstructionProject"(finalizationofPhaseIreport)(March199I)

ATMOSPHERIC TRANSPORT (0402)

Scooe
$

43 TheAtmosphericTransportSubtaskestimatesaverageairconcentrations,depositionratesandsurface

. contaminationresultingfromthereleaseofradionuclidestotheatmosphere.Theprimaryeffortofthe

AtmosphericTransportsubtaskforPhaseIIistoupgradetheatmosphericdispersionmodelfordose

assessmentfortheremainderoftheproject.Fourworkelementshavebe.cnestablishedtomeetthis

objective:

- estimationandevaluationofuncertaintyinthedispersionmodelresults

- evaluationofalternativemethodsofgeneratingwindfieldsusedinestimatingmodeltransport

- additionofmodelrefinementsneededtoimprovemodelaccuracy

- evaluation of the semitivity of model results to changes in the model parameters and
parameterizations.

Two additional task elements have been defined to support the modeling effort:

- acquisition and preparationof meteorological data for use by the dispersion model

response to project needs.

During FY 1991, the work on the atmospheric transport subtask will concentrate on the first three and

the sixth elements. Work will be performedon the fourth and fifth elements as needed to support the

primaryeffort and as time and funds are available.

Aooroach
-- -

The first two task elements in the Atmospheric Transport subtask deal with major extensions of the

dispersion model. They directly address concerns expressed by participantsin the atmospheric transport

workshop, as discussed in the following sections.

" Dis_rsionMod_l Uncertainty

UncertaintiesassociatedwithdispersionmodelingintheHEDR Projectwillbcexplored.Sourcesofo

uncertaintyincludeuncertaintyintheamountofmaterialreleased,inthetimesofreleases,inthemeteoro-

logicaldata, and in the structure and parametersof themodel. We will determine how each of these factors

affects theoverall uncertainty in the model output with the goal of improving estimates of the overall
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uncertainty.(Subtask0402 in Task0S--sensitivity/Uncertaintyof Air Model--will contribute to this effort

by conductingbench-scalesensitivityanduncertaintyanalyses.) Work on this element is expected to con-
tinueinto FY 1992.

Wind Fields

Methods of estimating wind fields used in the atmosphericdispersion model will be explored. We
will first review thewind field models used in other regional dispersion models, then review alternative

wind field models not in use in dispersionmodels. The resultsof these reviews will be used as a basis for a '
recommendationto theTSP. Possible recommendationsinclude use of the currentwind field model, imple-

mentationof an alternativewind fieldmodel fromanothercode, or developmentof a new wind field model. .

Work on thiselementmay continue intoFY-1992, if the resultsof the reviews indicate that a change in the
wind fieldmodel is warrantedand theTSP directs us to make thechange.

Model Refinements

This elementcovers several small additions and changes to the model that are needed to improve

model accuracy and credibility. These changes, which include modification t_fthe deposition model, addi-

tion of plume rise,computation of air concentrationsand depositionnear the source, and computational
check of the mass balance, were discussed at the workshop. Ali of these changes can be made using

existing technology.

MQdel Sensitivity_

We will pertbrm tests designed to evaluate the sensitivity of model results to significant changes in

model components and data availability. Test results will be used to make recommendations related to

future model development activity. The tests are not intended for use in an overall HEDR model sensitivity

study. Several oft he tests can be conducted by vorying option selections in the existing model; others will

require initial implementation of the feature to be tested or entry of additional data. (Subtask 0402 in

Task 08--Sensitivity/Uncertainty of Air Model--willcontribute to this effort by conducting bench-scale

sensitivity and uncertainty analyses.) Work or) this element will begin at a low level in or after the second

quarter of FY 1991.

MeteoroloL, ical Data
v

This element covers dataacquisitionan, preparationof the meteorological database foruse with the

dispersion model. Work on this element will Le limited to providing any additional data required to support
the work in other task elements.
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l:h'oi_ Needs

This elementprovidesfundingto coversubtaskstaff attendanceatmeetings andresponsesto specific

requestsfromHEDRprojectmanagementandthe TSP.

Milestones to the TSP

• 0402A a reportpresentingtheresultsof the reviewsof currentand potentialapproachesto modeling
wind fields for Lagrangianpuff dispersionmodels andrecommendationto the TSP of an approachfor

. HEDR (April1991)

• _ a reportdocumentingthe refined HEDRdispersionmodel. This model will still be subject to
, modificationbased on the results of theworkin task elements040201, 040202, and 0402034 (March

1991)

• IM02Ca report on sensitivity/uncertainty ofair model (September 1991)

QRQUNDWATER TRANSPORT (0403)

S¢ooe

47 This subtask has three work elements: wells, washoff, and offsite groundwatermigration. The time

frame under investigation is 1944 through 1989.

wefl_

The Phase IIwork on wells is divided into two pans, called A and B.

A. We will generatea list of the wells on the HanfordSite cot_dning concentrationsof radionuclides of

Hanfordoriginthat were used fordrinkingwater. The maximumindividual intakeof important radio-

nuclidesthatmay have resultedfromthis wateruse will be estimated. This review will result in an

updateof the report "Response to TSP Directive 88-4, Ground-WaterContaminationData," dated
March 16, 1989.

o

Avr)roach

The H_afordEnvironmentalHealth Foundationsurveillanceof sanitarywatersuppliesat the Hanford

Site includes comparisonagainstradiologicaldose standards. Annualenvironmentalmonitoring reports

preparedfor the HanfordSite areanothersourceof dose estimates. These dose estimates can be supple-

, mented with calculationsby staff in Task 07 (EnvironmentalPathwaysand Dose Estimates)if necessary.

B. An estimatewill be madeof the contributionof radionuclidesof Hanfordoriginfrom the Columbia

, River to riparianwells downsareamof the Site. Major irrigation wells, municipalwells, and industrial .

wells that can be identified from existing records will be included.
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A listofriparianwellsusedforirrigation,municipalwatersupplies,andindustrialwatersupplieshas

been compiled by staff in Task06 03emographics,Agriculture,and Food Habits). This list will be pub-

lished in a document as partof this submsk. Tl_ impactsforwithdrawalsfromthe wells will bcestimated

basedon impactscalculatedduring PhaseI of the surface-waterpathway. The impacts will bc equal to or
less thanthose estimated for withdrawalsdirectly from _ riverbecauseof mixing with unaffected

groundwater.

Milcstoncs to the TSP
¢

4s • 0403A draft t_aort forTSP approval describing the approach and results of well analysis, including a
bibliography (January1991)

Washoff

We will investigate the possibility that significant amountsof radioactive fallout from Hanford were
washe,d off small watersheds and rechargedshallow aquifersthat feed springs and wells. The assumption

of a small watcrsbed with minimum sorption of radionuclides (such as a barc rock surface) will be used to

evaluatethis possibility.

Ar_oroach

Staff will performa simplecalculationof airdeposition, watersl_i runoff, rechargeto a shallow

aquifer,and transportto a springor weil. The startingpoint will be predicmddcposition fora hypothetical
location includedin thePhaseI atmospherictransportmodel and predictionsforotherradionuclidesthat

may be importanL Simplifyingassumptionssuch as a bare rocksurfacefor the watershedand short travcl

times throughthe shallow aquiferwill be made for the calculation. The approach,assumptiom, calcula-
tions, andresultswillbesummarizedinareport.

MilestonestotheTSP
i)

4s • 0403B draft report forTSP approvalsummarizingtheapproach, assumptions,and results ofthe
washoff analysis, including a bibliography (FebruaD,1991)

Offsite Groundwater Migration

This work is divided into two parts, A and B.
i

A. We will estimate the discharges of radionuclidc_ into the Columbia River from groundwater originat-

ing in the 100, 200, and 300 Areas of the Hanford Site, based on simplifying assumptions. The
I

contributionof these discharges to the overall radionuclideconcentrations in the ColumbiaRiver will
also bc evaluated.
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A__oproach

Dischargeof contaminantsto theColumbiaRiveris a complex issue;we will address it witha rela-

tively simple approach. The discharge of radionuclidesthat originated in the 200 Areas of the Hanford Site
to the Columbia River will be estimated by simple mass flux calculations. A discussion of when the con-

taminafionreached the riverand began discharging will be included in the analysis of contaminationof

200 Area origin. The mass flux calculation will be ba_ on concentration data and volumetric flow rates.
The concentration data will be obtained frommonitoring wells adjacent to the riverat the discharge location

&

and the volumetric flow rate will be estimatedwith a groundwater flow model or simple flow-net calcula-

tion. Discharge of contaminants from the 300 Area to the river will be estimated in a similar manner to that

' used for the 200 Area discharges.

Estimates of discharges from the 100 Areas will be based on simplifying assumptions and previous

investigations. For Phase I, the outfall from the operating reactors was assumed to be discharged directly to

the river following a 4-h retention time. The retention basins leaked and the groundwater flow paths to the

river were very likely longer than the 4-h retention times. A simple calculation of travel time to the river

based on expected hydraulic properties of the aquifer, height of ponding in the retention basin, and flow

path distance to the river will be made to determine the impact of the groundwater flow path. Previous

investigationsof the 100-N Area trenches will be summarizedandpresented.

B. We will evaluatethe possibilitythatcontaminatedgroundwatermigratedoff the HanfordSite andinto

privatewells. Previous discussionsof this topic will be referenced and evidence pro "andcon will be

presented. The possible maximumradionuclideconcentrationsin offsite wells, if any,will be
estimated.

Atm_ach

Previous evaluationsof offsite migrationwill be reviewed and summarizedto address this subtask.

Both the uncontined aquifersystem anduppermostconfinedaquiferswill be included. These evaluations

include those done by Hanford Sitecontractorsas well as the state,of Washington. Currentwork being

fundedby the Hanford Sitegroundwatermonitoringprojectat PNL will be incorporated into the evaluation
as results become available. A conceptualmodel of groundwaterflow in the unconfinedaquiferand dis-

chargeto the riverfrom both the BentonandFranklinCounty sides of the river will be presented.

Milestones to the TSP
o

45 • 0403C draft reportfor TSP approval summarizingthe results of groundwatermigration on and off
the H',mfordSite, including a bibliography (June 1991)

lp
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SURFACE WATER TRANSPORT ¢0404)

The Surface WaterTransport Subtask is responsiblefor coordinatingthe compilation of the Columbia

River arv',coastal radionuclide monitoring datawiththe EnvironmentalMonitoring DataTask (Task 05).
The data searchwill consider the available informationregardingradionuclides in the water column, sedi-

ments, and aquatic organisms for the time period 1944-1989. The availabledocuments will be discussed

and identified in a bibliography. Selected data sets will be summarized in tables and graphs to convey the

irfformationnecessary for decision-making in subsequent phases of the HEDR Project. (See Subtask 0404

in Task 05 for a descriptionof the collectionof riverdata.)

Avvroach

Data already in hand and that to be assembled under Task 05 (EnvironmentalMonitoring Data) will be

reviewed and evaluated with respect to its applicabilityto the HEDR Project objectives. A summary of the

data references will be prepared to include information on who collected the data, what was collected, and

how frequently the data were collected. Where appropriate, the data will be presented as ranges of values

ins_teadof reproducingtheentire data set. Typical data sets will be iliustratedwith graphic plots anddia-

grams. The results will be categorized with respect to the Hanford Reach, the lower Columbia River, and

coastal areas. During the course of the work, close coordination will be maintained with Dr. Pete

Klingeman. The following items will be rev;.ewedin this work element:

• radionuclideloading to the Columbia River fromreactor operations

• water column concentrationsof radionuclidesin dissolved and particulateform

• suspended sedimentconcentrations and radionuclideconcentrations in bed materials

• biological data will include the resultsof analysison aquatic organisnasand waterfowl examined for
radionuclide concentrations (e.g., coastal shellfish).

Where available, surface-water radionuclide data collected by the states of Washington and Oregon,

Corps of Engineers, U.S. Geological Survey, and universities will augment the data obtained from studies
performed by Hanford contractors.

Miles_0nes to th_ T_P

• 0404A draftreport that summarizes the available Columbia River data, including results of Task 05
(Environmental Monitoring Data) (September 1991)
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QUALITYA SURANCE

Within the HEDRProject, theEnvironmentalTtamportTask relieson databasesmanaged by two
otherHEDR tasks: Environmental MonitoringData (Task05) andSourceTerms(Task 03). These data-

bases relateprimarilyto radionuclidesourcetermsanddistributions.The EnvironmentalMonitoringData

andSourceTerm tasks areresponsibleforensuringthequalityof these databases.

4s TheEnvironmentalTransportTaskalsousesinformationfromreferencesextemaltotheprojectfor

' trart_ortparameters(meteorologicand hydrologic) and independent radionuclide measurements. It is the

responsibility of the EnvironmentalTransportTask to reference the sourceof internal and external data and

, to identify how these data are used. This includes documenting information about how data were verified

or validated, and why selected data were used and any other data were not used. Data _lYdity and

verification are reviewed periodically by the project QA officer and TSP observers.

In addition to data, the Environmental Transport Task is also responsible for ensuring the quality of

computer codes developed in the task to model environmental transportof radionuclides. These codes are

subject to verification and validation protocols that have yet to be identified by the project. In the meantime,
PNL software control proceduresare appropriate.

Modifications to theinterimmodel used in HEDR Phase I in Task Element040203 willbemade in

accordancewith appropriatePNL procedures. These proceduresinclude preparationof a SoftwareRequire-
ments Form in accordancewith SCP-70-312; Final InternalDevelopment Review of Software and Docu-

mentation (SCP-70-313); Software ConfigurationManagement (SCP-70-314); and ConversionTesting,

Verificationand/orValidationof Software (SCP-70-315).

Only computer codes that have been verified and are under configuration management will be used for

calculations imended for use in dose projections. Uncontrolled codes may be used in the model uncertainty

and sensitivity task elements provided that pertinent portiom of the code have been verified and the dif-
ferences between the code and a documented version are noted. Uncontrolled codes may be used for

internal code development testing without restriction.

Reports will be subjected to the nomlal peer review process.

INTERA(THONS

This task is driven by the Environmental Pathways and Dose Estimates Task (Task 07), which aggre-

• gates the effect of exposure to radionuclide distributions into a dose estimate. In the analysis of transport

through the environment, source term information from the Source Terms Task and monitoring information
, from the Environmental MonitoringData Task are necessary. The Technical IntegrationTask (02) defines

the products required from the atmospheric dispersion model. The Statistics Task (08) will assist in def'm-

itionof therequired productsand in the uncertainty and sensitivity task elements.
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ORGANIZATION

TSP Environmental Transport Subcommittee
P. C. Klingeman, Chairman

04 EnvironmentalTransportTask S.B.Yabusaki,Task Leader

0401 TaskManagement S.B.Yabusaki,SubtaskLeader

0402 AtmosphericTranslx)rt J.V. Ramsdell,SubtaskLeader )
K. W. Butk
E.D.Skytlingstad
C. A. Simoncn
J. C. Simpson (Task08)

0403 Groundwater Transport M.D. Freshlcy, Subtask Leader
P. D. Thome

0404 SurfaceWaterTransport W.H. Waltcrs,SubtaskLeader
S. B. Yabusaki
M. C.Richmond
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TASK 05: ENVIRONMENTAL MONITORINQ DATA

BACKGROUND

Thereis a relativelylargebody of historicaldocumentsalrl friescontainingenvironmentalcon-

tamination data, Collection andevaluation of the data and publicationof the data,areimportant for the

technicalandpubliccredibility of theproject. These activitiesalso provideinformationused in model
validatiolL

, SCOPE
Task 05 consists of three subtasks:

0501 TaskManagement

0502VegetationData

0404RiverDataInventory.

TASK MANAGEMENT (0501)

Thissubtaskincludestheactiv!tiesnecessarytoplanthework,coordinateinternallyandwiththeTSP

andensurethattheworkiscarriedoutinaccordancewithapprovedplans.Reporting,recordkeepingand

olheradministrativeactivitiesarealsoincluded,asisresolutionofTSP andpubliccommentsonthedraft

PhaseIreports.

Approach

Managementandadministrativeproceduresalreadyinplacefortheprojectwillbeappliedtomanage
_istask.

_MilestonestotheTSP

2o • 0501A "Preliminary,SummariesforVegetation,RiverandDrinkingWaterandFishRadionuclide
ConcentrationData"(f'malizationofPhaseIreport)(March1991)

VEGETATION DATA (0502)

. Data on the contamination of vegetation with iodine-131 and other radionuclides provides a means of

partial validation for the overall HEDRproject model. The inventory of contamination data for vegetation in
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the Phase I study area will be extended through 1951. In addition, researchers will attempt to evaluate the

recovered vegetation data and address questions related to the conversion of the rawdata to concentrations
of various radionuclides in the vegetation.

A__pproach

Additionalvegetation data will be collectedusing the methods developed in Phase I. This includes
review of historical routine weekly, monthly, and quarterly reports, investigation of archived log books,
and other data searches.

Much of the historical data recovered are shown as raw counts per minute. Conversion of this type of

data into concentrationsof various radionuclidesrequires certain assumptions and calculations. Phase I

estimates weremade assuming that essentially aliof the detected activity was radioiodine.This assumption

will be evaluated using source term information(Task 03) aboutthe relative emissions of radioiodine and
other radionuclides.

A preliminary method was developed in Phase I forestimating the uncertainty distributions of the

measured vegetationconcentrations for a given geographiclocation. Additionalhistorical and current

literature reviews will be done to provide a more complete technical basis for making these estimations.
This work will be coordinated with the StatisticsTask (Task 08).

Milestones t9 the T_p

• 0502A report on vegetation data results, including revised estimates of vegetation concentra-
tions and associated uncertainties (September 1991)

RIVER DATA INVENTORY (0404)

Scope

We will extend the previouslycompleted inventoryof water and biota contamination data and collect

the documents containing the additional data. Specifically, this would create detailed inventories for 1945-

1962,and 1967-1989for DOE data and data from other agencies and extend the current detailed inventory
for 1963-1966 to include non-DOE data sources. The inventories would cover the river from the Hanford

Reach to the estuary. A summary of measurements would be prepared for inclusion into a interimproject

report putting the river pathway into perspective. (Subtask work is tracked and funded by Sub_sk 0404,

Surface Water Transport, which is described in Task 04.)
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A__trproach

Librarysearchesandcontactswithagencieswill be made.

Mil_tones to the TSP

None. (The milestone for this work appearsin Subtask0404--Surface WaterTransport--inTask 04,)

, DUALITY ASSURANCE

The projectQA plan will controltask activities. Dataextractedfromreportswill be identifiedas to the

• original source; data entry into databases will be verified and verification recorded. Calculation methods
will be verified as correct, and results of calculations will be spot-checked. Quality assurance and control

for the absorption measurements will bedeveloped as part of the second subtask feasibility and planning

effort for the experiment, if it is determined necessary.

,

_TERA_HONS

The work of the task will requiresuppon by the InformationResources task through the identification

of historical documents and records. Statistics Task supportwill be required to complete the analysis of veg-

etation data uncertainty.

The results of this task will be data that can be used by the Environmental Transport and Environmen-

tal Pathways and Dose EstimatesTasks to compare to model outputs of environmental concentrations. Data

produced by the task can also be made available to the public by the TSP through its public information
activities.

QRQANIZATIQN

, D.S. Barth, TSP
S. N. Davis, TSP

05 EnvironmentalMonitoringData R.L. Dirkes, Task Leader

0501 Task Management R.L. Dirkes, Subtask Leader

0502 Examine Phase I Assumptions for R.L. Dirkes, Subtask Leader
1944-1947Vegetation Data Reconstruction R.W. Hanf

0404 Extend River DataInventory R.L. Dirkes, Subtask Leader
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TASK 06: DEMQGRAPHY, FOOD CONSUMPTION. AND AGRICULTURE

BACKGROUND

ss Task 06 is responsib!te for providing demographic, lifestyle, food consumption, food production,

food distribution and other agricultural information needed to estimate radiation doses from past Hanford

operations. Over the life of the project, this information is developed for the general population, Native

, Americans, migrant workers, and other special population groups included in the study.

During Phase I, information on demography, lifestyle, food consumption and food production and

distribution was developed for the general population in the Phase I study area. This work was documented

in three draft reports and used in Task 07 to develop the Phase I dose estimates. Work to develop popula-

tion, food consumption and lifestyle information for Native Americans tribes was initiated, but has not yet

been completed. This re,search is being carried out through contracts with each of the eight tribes in the

vicinity of the Hanford Site.

During FY 1990, communications research was also conducted in this task. Two draft reports were

prepared that documented the results of this research. In FY 1991, responsibility for communications

research and other activities to support the TSP's communications program has been transferred to Task 12.

During FY 1991, draft Phase I reports need to be finalized and published; work to collect preliminary

population, lifestyle and food consumption information for Native Americans needs to be completed; refine-

ments ne.ed to be made to the milk model for the Phase I area; and information on milk systems outside the

Phase I area needs to be c.x)!tlectedto support selection of control groups by the HTDS.

EC.9.EK

Work required in F_' 1991 will be carried out in three subtasks:

0601 Task Management

0602 Preliminary l_opulation, Lifestyle and Food Consumption Data forNative Americans
0603 Milk Model Refinements and Additions.

A brief summary of the work to be carried out in each subtask is provided below.

TASK MANAGEMENT (0601)

• This subtask includes the activities necessary to plan the work, coordinate intemally and with the TSP

and ensure that the work is carried out in accordance with approved plans. Routine reporting, record keep-

ing and other administrative activities are also included. This subtask is also responsible for finalization of

Phase I reports on popul_ttion, food consumption and milk distribution.
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Ap_oach

Management and administrativeprocedures already in piace forthe projectwill be applied to manage
this task.

Milestones to theTSP.

zt • 060lA "PopulationEstimates for Phase r' (finalizationofPhase ! report) (March 1991)

20 • 0601B "Estimatesof Food Consumption" (finalizationof Phase i report) (March 1991)

20 • 0601C "Milk Cow Feed Intake and Milk Productionand Distribution Estimates forPhase I"
(finalizationof Phase ! report) (March 1991)

PRELIMINARY POPULATION. FOOD CONSUMPTION AND LIFESTYLE

INFORMATION FOR NATIVE AMERICANS (0602)

Sco_

Two tribes (Couer d'Alene and Kalispel) have completed collection of preliminary data needed to

make Phase I dose estimates. The remaining preliminary data will be collected in this subtask through
subcontracts with the tribes.

Approach

Data are being collected by the tribes under subcontract to PNL. HEDR staff will maintain close tech-

nical liaison with the tribes to assure they understand what data are needed and how they will be used.

HEDR staff will assist tribal researchers in developing approaches and implementing these approaches

when requested by tribes.

HEDR staff and outside consultants will review data submitted by tribes for consistency and complete-

ness before the data are used to make preliminary dose estimates. Task 06 staff and Task 07 staff will deter-

mine how to incorporate Native American foods and lifestyles into the dose calculations. Data provided by

the tribes will be prepared for input to the dose model. Task 07 staff will calculate preliminary dose esti-

mates for each tribe that provides data (see Subtask 0602 in Task 07 for a description of work to estimate

Native American doses).

Milestones to _he TSP

None. (See Subtask 0602 in Task 07 for identification of milestones associated WithNative

American dose estimates.)
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MILK MODEL REFINEMENTS AND ADD__

Score

Reviews of the Phase I milk model by the TSP and others identified several additional activitieslthat

were needed to ensure the completeness and w.zaw_y of the model. These activities included use of addi-

tional experts to confirm estimates of market shares and distribution l_Lttems,collection of additional infor-

mation on the milk system in the two Oregon counties included in the Phase I area, and refinement of the

' models for Franklin and Adams counties to reflect data obtained after the report was published. 'lllis work

will be completed and documented in an addendum to the Phase I milk model report.

Approach

The TSP Demography Subcommittee has helped HEDR staff identify an additional expert to use in

estimating milk market shams and distribution pat_. ns. This expert will be brought to PNL for a workshop

similar to the one used with Dr. Gerald Wardto develop estimates provided in the draft Phase I report.

Results of this workshop will be compared to the estimates provided _,nthe original report. If significant

differences arc found in the two sets of estimates, a reconciliation process will be undertaken to enable the

two experts to come to a consensus on the key estimates.

Additional information on the milk systems in Morrow, Uma_la, Franklin and Adams counties will

be obtained using the interview procedures previously used to collect the original data summarized in the

draft Phase I report.

Milestones to the TSP

• 0603A addendum to the Phase I milk model report (February 1991)

OUALITYASSURANCE

The existing project QA procedures described in QAP OHE-3 will be applied to this work. Addi-

tional QA activities will be carried out in conjunction with the work in Subtask 0602 to collect preliminary

Native American population, diet and lifestyle data. These data are preliminary and are being developed

from primary data sources with limited resources. To ensure that they provide reasonable information upon

which to base preliminary dose calculations, the data provided by the tribes will be reviewed by outside tech-

nical experts before they are incorporated into the dose models. The reviewers will be asked to examine the

• information for reasonableness of the estimates and consistency within the data provided. If these reviews

identify any potential problems with using the data, HEDR staff will consult with the tribe providing the

• data to determine whether there are straightforward ways to resolve the problems. If there are no easy mech-

anisms to resolve the problem, we will recommend a meeting with n;prcsentatives of the tribe, PNL and the

TSP to determine how to proceed.
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INTI_RACTIONS

Task 06 staffandoutside technicalexpertswill workclosely wiWtheNative Americantribesto make

surethat the tribaldataareas complete andconsistent as possible foruse in dose estimation. Task 06 staff

will work withexternalexperts in refining the estimatesof milk marketsharesanddistributionpatterns_

thePhaseI area. Native Americandata andmilk distributiondatafor additionalcounties will be providedto

Task07 (EnvironmentalPathwaysand Dose Estimates)fordose estimation.

OROANIZATION

TSP DemographySubcommittee
R. L. Morrill,Chairman

06 Demography,Food R.E. Rhoads, Task Leader
ConsumptionandAgriculture

0601 TaskManagement R.E.Rhoads,SubtaskLeader

0602 NativeAmericanData C.L.Bruncau,SubtaskLeader

0603 MilkModelRcfil_mcnts D.M. Beck,SubtaskLeader
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TASK 07; ENVIRONMF_.NTAL PATHWAYS AND DOSE ESTIMATES

BACKGROUND

During Phase I, the feasibility of making retrospective dose estimates from Hanford radionuclide

releases was demonstrated. The environmental pathways computer code used data provided by other

HEDR task members to estimate the dose to "generic individuals" in the Phase I study area. This prelim-

inary work identified some areas where enhancements in the computer code were needed. These areas will

be addressed in Phase II. Documentation of the model and computer code began in Phase I, and will con-

tinue in Phase II. Additional dose estimates will be completed during Phase II as the necessary data become

available.

SCOPE

The objective of this task is to estimate radiation doses to populations, typical individuals, and spe-
cific individuals. This work continues in Phase II with the estimation of tribal doses (Su3task 0602, using

the Phase I dose model) and doses for the Hanford Thyroid Disease Study (HTDS) (Subtask 0703)•

62 During Phase I, much of the work in this task was devoted to developing a computer code that could

perform the radiation dose calculations required by the HEDR Project. The improvement and refinement of

this code continues through Phase II. In particular, the refinement of the air pathways code has been identi-

fied as a high-priority item to enable the stochastic nature of the modeling process to be adequately

addressed. Also, the capability to estimate doses for a specific, rather than "generic," individual must be

incorporated into the code. This work will take place in Subtask 0702. At the end of Phase II, the code

° will have the capability to calculate dose estimates for individuals. This capability will initially be applied to

generating imlividual dose estimates in support of the HTDS.

Task 07 also ensures that the radiation dose estimates are as accurate as possible by using appropriate

model parameters end through comparison to independent data. Evaluation and documentation of model

parameters will take place in Subtask 0704. Model validation is not included as partof the FY 1991
Task 07 activiti.es.

The scope of work for Task 07 in FY 1991 can be broken into the five subtasks shown below:

0701 Task Management

0702 Code Restructure and Analysis

0602 Tribal Doses

• 0703 HTDS Doses

0704 Model Parameters.

i
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These subtasksaredescribedin greaterdetail in thefollowing sections.

TASK MANAt_EMENT (0701)

Scooe

Task management activities include integratingtask activities to produce deliverables,integrating

Task 07 activitieswith other HEDR tasks; controlling schedules and costs; interfacing with the TSP and

HEDR Project management, including TSP meetings and travel;developing a Task 07 workplan; and plan-

ning and reviewingali task activities. In addition, this task will resolve TSP comments and finalize the draft

report issued in Phase I, "Evaluation of Thyroid Radioactivity Measurement Data from Hanford Workers,
1944-1946."

Aooroach
- .

Task management and control will be accomplishedprimarily through the system of project control

initiated by Task 01 and other Battelleaccounting systems already in place. The taskmanager will maintain

contact with subtask leaders and staff members from this and other tasks to ensure that task and project
milestones aremet.

Milestones to the TSP

20 • 070lA "Evaluationof Thyroid Radioactivity MeasurementData fromHanford Workers, 1944-1946"
(finalizationof Phase I report) (March 1991)

CODE RESTRUCqURE AND ANALYSIS (0702)

There are two parts to this subtask: design specification support and development of the Phase II
code.

Desi_ Specification Support

Scooe

This mbtask will provide software engineering support in developing the design specifications of the

restructured Phase II version of the HEDR Project air pathway code. This subtask is part of a coordinated

effort with Task 02 (Project Technical Integration) and Task 08 (Statistics).

Approach

6_ Factorsto be considered in the design of the restructuredair pathway code include accounting for
propercorrelationsamong model variablesand between consecutive months of individual Monte Carlo dose

calculations; directcalculation of cumulative doses; expanding the code to allow formore specific,

individualizedinput; developinga model thatintegratesactual release times and quantities into the air
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transport model (vs. the Phase ! method of using monthly average releases); evaluation of the need for

changes in the spatial nodes (including the possibility of usinga rectangular grid); and efforts to make the
restructured code more efficient, or to u_eother techniques to reduce the running time of the code (e.g. use

of Latin Hypercube sampling to reduce the number of Monte Carlo samples needed to produce statistically

adequate results).

Milostones to the TSP

, None. (Milestones for this work appear underSubtask0202--Code Design Specification-in

Task 02.)

I_v¢lopment of Phase H Code

Scope

Provide computer time and software engineering, database, and programming support to develop,

implement, test, and document a functional Phase II air pathway dose code. Again, this subtask is part of a
coordinated effort with Task 02 (Project Technical Integration) and Task 08 (Statistics).

Ap_m'oach

This task includes ali software revisions to the current Phase I air pathway dose code. Revisions will

be controlled and documented by existing PNL Software Control Procedures. Testing of the completed

c_e will be performed using selected case studies, and the test results will be reviewed and analyzed by
members of the Statistics Task to assure statistical integrity of the results. Arrangements will be made for a

software QA review to be performed by an independentpeer review group to assure that the code conforms

to the design specifications for the restructured Phase II code.

Mile_t0n¢_ to the TSP.

• 0702A air pathway code documentation(September 1991)

TRIBAL DOSES (0602)

Scooe

i s This subtask will complete ali preliminary closecalculations for the eight Native American tribes

involved in Phase I of the HEDR Project: Coeur d'Alene, Kalispel, Yakima, Umatilla, Nez Perce, Colville,

Spokane, and WarmSprings tribes. The.locations studied are the tribal reservations during the timeperiods

and for the radionuclides studied in Phase I of the project.
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This subtaskwill use the existing Phase Icode to calculate the preliminaryNative American doses.

Completionof this subtaskis dependentupon receiving Native American lifestyle survey results from

tribes. Collection of data is coordinated throughTask 06 (Demographics, Agriculture, Food Habits).
Doses have already been estimated for the two tribesthat have alreadyprovideddata (Coeur d'Alene and

Kalispel);additionalcalculationswill be performedasdatabecomeavailable.

Milestones to the TSP

• 0602A dose estimates for two tribesthat provideddatain FY 1990_mber 1990)

• 0602B dose estimates for remainingsix tribes(March1991)

HTDS DOSES (0703)

Sco_c

66.l This subtaskwill calculate doses for a rain/mumo.fapproximately450 individuals in the pilot phase

of the HTDS. Data will be provided by the Fred Hutchinson CancerResearch Center (FHCRC) as part of

that study.

Aooroach
-- --

2l, Dose estimatesfor individuals in the HTDS pilot study, along with characterizatiorL_of the uncertainty

66.2, of those estimates(model, data, andparametric uncertainties), will be calculatedusing the Phase IIcode and
66.a will be delivered to HTDS on magnetic media. This subtaskis therefore dependentupon the progressof

subtask0702 (CodeRestructureandAnalysis). Calculationof pilot-studydoses is also dependentupon

receivingthe appropriatedata fromFHCRC. Becauseof these uncertainties,subtaskwo_ may extend into
FY 1992. Since these dose estimates are calculatedfor the use of the HTDS, no report that lists,

summarizes, or otherwisepresents information about the dose estimates will be prepared by HEDR.

_Milestonesto the TSP

66-4 • 0703A doseestimatesanduncertaintiesforindividualsintheHTDS pilotstudyonelectronicmedia
(tentatively,September1991)

MODEL PARAMEI_RS (0704)

This subtask has two parts: developingiodine transferfactors and documenting age-dependent dose

factors. Initiation of this task has been delayed for six months and is contingent UlYanTSP approval.



Iodine Transfer Factors

This sub_ will compile, evaluate,and document the radioiodine model parameters used in the

preliminaryPhase I dose estimates. An option is to extend this task beyond iodine to ruthenium or other
dominantradionuclides. This would require additionalfunding and extension into Ft' 1992.

This work would include a reviewof availableliteratureon iodine wamfer factors and an evaluation to

determine the correctness and appropriatenessof their use.

Age-De_ndent Dose Factors

The primaryobjectiveof this subtaskwouldbe to documentage-dependentdose factors for ages from

infantto adult. Depending on fundingandstaffavailability,work may also includedevelopingtime_

dependentpremtal dose factors forradioiodines.

Ap__h

72, 74 ICRP Publication56 is expected to be the.primary source of informationon age-dependentdose

factors. Work on prenatal dose factors would include an evaluation of existing, conflicting models on

prenatal transfer of radioiodine.

Milestones to the TSP

70 • 0704A a draftreportdocumenting model parameters, including iodine transfer factors and
radioiodine age-dependent dose factors, including discussion or listing of used and unused data
(September 1991)

QUALITY ASSURANCE

Ali work under this task will be performed in accordancewith QA requirements outlined in the project

Quality Assurance Plan. In addition, work performed under subtasks 0702, 0602, and 0703 will be include

applicable quality assurarw.eddataverificationactivitiesoutlined in existing PNL Software Control Pro-
cedures (SCPs). Subtask 0702 will use SCPs for software configuration management during development

to p_ovidefor adequate design documentationand change control. A code Final Intemal Development

Review will be performed before calculations forspecific members of the public are released. Dose

calculations performed under subtasks0602 and 0703 will control and document dose calculations using

SCPs for software application control.
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INTERACTIONS,

Ali of the subtasks within this task will require interaction with Task 02 (Project Technical Integra-

tion). In addition, subtasks 0702, 0703, and 0602 will require interface with Task 08 (Statistics). Tribal

dose calculations (0602) are funded by and require data input from Task 06 (Demography, Food Con-

sumption and Agriculture).

QRQANIZATIQN

B. Shleien" TSP
K. J. Kopecky, TSP

07 Environmental Pathways and Dose T.A. lkenberry, Task Manager
Estimates

0701 Task Management T.A. lkenberry, Subtask Manager
B. Kallsen, Secretary

0702 Code Restructure and R. A, Bumett, Subtask Manager
Analysis J.C. Simpson (Task 08)

B. A. Napier (Task 02)
Programmer, TBD

0602 Tribal Doses T.A. Ikenberry, Subtask Manager
R. A. Burnett
Programmer, TBD
J. C. Simpson (Task 08)
B. A. Napier (Task 02)

0703 HTDS Doses T.A. Ikenberry, Subtask Manager
R. A. Burnett
Programmer, TBD
J. C. Simpson (Task 08)
B. A. Napier (Task 02)

0704 Model Parameters T.A. lkenberry, Subtask Manager
J. K. Soldat
B. A. Napier (Task 02)
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TASK 08; STATISTICS

BACKGROUND

lt is well known that the radiation doses individuals received from radioactive air and water emissions

from Hanford since 1944 cannot be reconstructed with complete certainty. The purpose of the Statistics

Task is to use uncertainty/sensitivity analysis methods to quantify these uncertainties and to provide

statistical assistance to other HF,DR Project technical tasks.

Recent computer simulation studies conducted by the Statistics Task indicate that changes are needed

in Phase I do_rtainty estimation methods to obtain defensible final estimates of doses and their uncer-

• tainties. In particular, it is now known that the Phase I modular computer code tended to yield estimates of

doses and uncertainties that were biased high, particularly in low-dose areas near the boundaries of the

10-county study area to the west of Hanford. Also, preliminary sensitivity analyses indicate that uncertainty

in the atmospheric dispersion of radionuclides is the largest contributor to dose uncertainties. In Phase II,

the Statistics Task will play a central role in addressing these and other problems so that defensible dose/

uncertainty estimates will be obtained.

SCOPE

Task 08 is divided into four subtasks:

0801 Task Management

0202 Dose Code Revisions

0402 Sensitivity/Uncertainty of Air Model

0802 Task Assistance.

TASK MANAGEMENT (0801

The Statistics Task manager will conduct the following activities: 1) fully integrate the Statistics Task

into the HEDR Project to ensure that ali subtasks are appropriately using statistics, 2) ensure that effective

communication is maintained with Ken Kopecky of the TSP to develop work plans, review results, and

prepare presentations and papers, 3) ensure Statistics Task subtasks are completed on schedule using

applicable QA procedures and documentation, and 4) prepare budgets, write monthly reports, and maintain

effective communication with the HEDR Project manager.

ApProach

Task management will be accomplished through coordination with other project technical tasks and

the TSP, using established project proce.dures.
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Milostonosto rhoTSP

Nono.

DOSE CODE REVISIONS (0202)

Sco_e

The purpose of this subtask is to conduct bench-scale sensitivity/uncertainty analyses on the Phase I

dose code and on candidate, small-sca.lc Phase II dose codes to develop a defensible computational structure

for estimating doses and thoir uncertainties for specific individuals in the 10-county study area used in

Phase I. This work is tracked and funded by Task 02 (Technical Integration).

Aooroach- --

77 Alternative model code implementation structtu_s will be examined via bench-scale computer simula-

tion sensitivity analyses to develop a final structure that retains needed correlation information among model

parameters and pathways. In other words, the revised dose model will maintain relationships among time,

location, and amount of material released and transported. For extra, le, as modeled, wind blowing in one

direction will carry materials in that direction, not in another direction at the same time. This is an improve-

ment over the Phase I model, which used random sampling of one module as input to the next one, some-

times resulting in non-realistic modeled distributions of radioactive materials (such as materials being carried

in opposite directions at once).

As new knowledge is gained, the model will bc refined and bench-scale simulations will be repeated

until the structure is in its final form. The developed structure will be capable of properly incorporating

correlations among model parameters as well as uncertainties in model parameters caused by lack of

knowledge and stochastic processes.

Milestones to the T_P

76 • 0202C report on effects of loss of model correlations on dose estimates (January 1991)

SENSITIVITY/UNCERTAINTY OF AIR MODEL (0402)

Bench-scale sensitivity and uncertainty analyses of the air model will be conducted to develop a

defendable parameterization of air model results for input into the dose code. This work, which contributes

to Task 04 (Environmental Transport), will focus on evaluating the semitivity of model results to critical

parameters. The final parametefization andcomputational structure, will provide defendable stochastic

realizations of air model outputs to the dose code.
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Ap_oach

The Phase I dose results were obtained by averaging atmospheric model results for ali grid nodes in

or near each census division for monthly time periods. This approach is now known to result in inflated

doses and uncertainties for mountainous (orhilly) census divisions to the west of Hanford. In addition,

this approach can produce realizations of air model outputs that are unrealistic. An analysis of air model

variability will be conducted to explain in more technical detail the problems and effects associated with the

Phase ! air model.

This subtask will a/so conduct bench-scale sensitivity/uncertainty analyses to determine a

temporal/spacial estimation scale that will yield defendable estimates of doses and their uncertainties, even

for large census divisions that include mountainous terrain. This work contributes to Milestone 0402C,

report on sensitivity/uncertainty of air model, which is shown in Task 04.

Milestone to the TSP

• 04(OD report on air model variability (March 1991)

TASK ASSISTANCE (0802)

Scope

This subtask will provide leadership and assistance to HEDR Project technical tasks on statistical

methods to ensure that appropriate statistical procedures are used throughout the projecL An important

activity of this subtask will be to help tasks identify when statistical and sensitivity analyses are needed and

how to conduct them. Other activities are likely to include 1) helping to describe, summarize, and sta-

tistically analyze environmental measurements, and 2) analyzing measurements to help validate the dose
models.

Aooroach- -

Statistics Task staff wiU consult on a regular basis with other HEDR Project tasks to provide

statistical design, analysis and interpretation assistance. The Statistics Task will also review reports written

by other tasks to assure that the statistical methods have been properly described, used, and interpreted.

Mileston_ to the TSP

• None.
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QUALITY ASSURANCE

The quality of bench-scale sensitivity analyses will be assuredand reportedvia the following

acaviaes:

• written documentationof purpose of the bench-scalecomputer simulation codes; mathematical,
statistical,and simulationmethods used in the ez)des;citations of references of methods; simula-
tion procedures andresults;andconclusionsdedv_ fromthestudies

• hardcopy andcomputerlogsofallcomputermns

• backupcopiesofallcodesandresultsoncomputerdiskortape

• peer review of reportsandpresentationsbefore being finalizedor presented.

7s The StatisticsTaskwill maintain,in HEDR Projectfiles, notesof meetings with other technical tasks

as regardspurpose, scopeof discussions, recommendations/decisionsmade, and futureaction required. In

addition,records will be kept of the purpose,methods, results andinterpretationsof statisticalanalyses. If

computer softwareis developed,the QA requirements of PNL as described in the HEDR Project quality ,

assurance plan will be used. Any reports that are written will receive peer review.

INTERACTIONS

The success of Subtask 0802 will require close interaction on a regular basis with Task 02 (Technical

Integration). The close working relationship between Tasks 02 and 08 that was established during Phase I

will be maintained and strengthened. Interactions with other technical tasks will also be strengthened by

frequent meetings to ensure the work continues along the right path. Communications with Ken Kopecky
of the TSP will be maintained to ensure compliance with TSP direction.

The underlying purpose of Subtask 0804 is to develop and maintain relationships with staff of other
HEDR Project technical tasks. The Statistics Task sees itself as a resource to other tasks and as a force for

coordinating statistical activitiesacross the project. Hence, the establishment of relationships is vital to the

success of this subtask. This will be done via a regular meeting/phone schedule to identify needs, check
progress, and advise on future direction of analyses.
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ORGANIZATION '

K. J. Kopecky, TSP

08 Statistics R.O. Gilbert, Task Leader

0801 Task Managcmeat R.O. Gilbert, Subtask Leader

0202 Dose Code Revisions I.C. Simpson, Subtask Leader
T. B. Miley

. R.O. Gilbert

0402 Sensitivity/Uncertainty for J.C. Simpson, Subtask Leader
Air Model T.B. Miley

• R.O. Gilbert

0802 Task Assistance R.O. Gilbert, Subtask Leader
J. C. Simpson
T. B. Milcy
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_,_:f,d_; RECORDS MANAGEMENT

BACKQROUND

The recordsmanagementtaskensuresthatproject recordsare organizedandmanagedin accordance

with approvedPNL procedures. This includesdetermining that the records meet legal, regulatory, and QA

requirements.

SCOPE
m

RecordsManagementprovidesstorageandcontrol of completed project records,inspects the records

to verify they meet QA requirements,maintains an automated inventory of project records, and provides

reference service to project staff and the TSP. This task ensures that project records are organized and

managed according to approved procedures to meet legal, regulatory, and QA requirements. Records

Management also provides technical assistance, training, personnel, facilities, and services to ensure that

these objectives are met.

APPROACH

Project records axe accumulated and transferred to the PNL Records Center at periodic intervals. As
records are received at the PNL Records Center,they are inspected to verify that they meet QA requirements

for a completed record. Information from each document is entered into a computer using spreadsheet soft-

ware. A computer inventory is produced and verified to assure that ali records are accounted for. A copy

of the computer inventory and a signed transmittal form is returned to the project office as a receipt for the
records.

The Records Management Task stores completed project records in the PNL Records Center and

transmits copies of approved records to the DOE-RL Public Reading Room located in the Richland Federal

Building.

MILESTONES TO THE TSP

79, 10 Recordsmanagement work, such as numberof project records processed and transferred to the DOE-

RL Public Reading Room, is documented in the HEDR monthly report, which the TSP receives.

QUALITY ASSURANO_.II

The following procedureshave been issued that applyto this task. No otherproceduresare expected

to be developed.
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• RMP-1, HEDR Records Control

• RMP-2, Storage and Maintenance of HEDR Project Records.

The Records Management Task maintainsand controls the quality records that have been transferred to the

PNL Records Center. Quality records generated by Records Mamtgementare immediately transferred to the

project office for inclusion in the project files.

INTERAt_HONS

Records Management deals primarily with the project office and the DOE-RL Public Reading Room

for records transmittals. Also, Records Management provides technical assistance, training, and reference
u

service to projectstaff as requested.
p

OR(_AN'_-_ATION

w. A. Bishop, TSP

09 Records Management D.L. Alamia,Task Leader
D. K. Hanson
D. L. Burk
J. K. Hays
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TASK 10: QUALITY ASSURANCE

BACKGROUND

PNL's QA program is based on ANSI/ASME NQA-1, "Quality Assurance Program Requirements for

Nuclear Facilities," as it is applicable to the research and development services performed by PNL. This

QA program provides for conducting activities in a planned and controlled manner and verifying the quality

, of end results. The QA requirements applicable to Phase II will be identified in a QA Project Plan, OHE-3.

Quality assurance is recognized at PNL Nsan interdisciplinary function involving ali the organizational

, components. Tho project manager has the overall responsibility for implementation of the QA requirements

identified in the QA plan. Project staff are responsible for meeting the requirements applicable to their

individual contributions to the project. The task leader, who reports to the Process Quality Department, is

assigned to support the HEDR Project in assisting project staff in implementing the QA program

requirements.

SCOPE

J The objectives of the Quality Assurance Task are to ensure continuous QA support and coordination

with ali project tasks. The task leader will provide QA program implementation support.

Subtasks include

• QA function, including participating in the development of project QA planning

• providing quality assurance guidance to project staff to assist staff in developing quality objectives
and meeting applicable QA requirements

• audits, including performing quality verification activities (surveillance) to assure control of activities
and compliance with QA program requirements throughout the duration of the project

• QA plan

• working with TSP QA

APPROACH

• Per TSP Directive 89-9, develop a QA Plan that identifies project specific data quality objectives
(DQO) and methods for achieving them. This will be accomplished in two steps:

1) Prepare a set of guidelines that set forth the minimum adequate contents for achieving DQOs.
Where possible, quantitative DQOs will be developed but the emphasis will be on developing

' qualitative DQOs.

sz 2) With input from technical staff, prepare data quality objectives (DQO) for phase II activities and
incorporate into the mid-year revision of this project plan.
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• Providequalityassuranceguidance to projectstaff in meetsof procedureimplementationguidance/
interpretation,resolving QA problems, QA training,document reviews (procedures, reports),and
processingdeficiencies.

• Performqualityverificationactivities(surveillances)to assurecontrolof activities and compliance
withQA programrequirements.At a minimum,surveillanceswill be performedin the following
areas:
- software control(model verification,database control,etc.)
- hand calculations
- projectrecords control
- training
- datatraceabilityof results
- com#an_ to c_._blishedDQOs
- documentationof internal/externalpeerreviews.

• Arrangeforan internalauditto be performedon projecttechnicalarldadministrativeQA activities.

MILESTONES TO THE TSP

• 10APhase IIQA Plan (January 1991)

• 10B internal audit report(September 1991)

DUALITY ASSURANCE

Quality assurance activities areaddressedby each technical task and requirementscontained in the

projectQA plan.

INTERACTIONS

The task leader will coordinatewith other project staff to ensure thatali staff are working to the same

requirements. This is accomplishedthrough the identification and documentation of QA requirements in a
QA plan andthroughperiodicmonitoringof projectactivities during the,life of theproject.

ORGANIZATION

TSP Quality Assurance Working Group
W, A, Bishop, Chairman

D, S, Barth

12 QualityAs,sanwr_ R. Cuello,Task Leader
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TASK 11; INFORMATION RESOURCES

BACKGROUND

This task provides for identification,collection, organization and declassification of literature gener-

ated at the Hanford Site for projectuse and public information.
0

SCOPE

' InformationResources will have three ongoing activities during FY 1991: 1) task management,

2) declassificationof Hanford Site documents to meet HEDR needs, those of the TSP and the public, and

3) identificationof Hanford doeurnents to meet HEDR needs and provision of those of potential interest/use

to the public. Task 11sutxasks are called

1101 Task Management
1102 Declassification

1103 Resources Identification and Availability.

T_k M_nagcment (1 !01)

Scot_
--

This subtask will provide for preparation of budgeting ",rodplanning documents, preparation of

monthly reports and attendance at TSP and project meetings, and other offsite travel. Programming
modifications to the database will be added as needed. Normal services for duplicating, office supplies and

miscellaneousprocurements are included in this subta_'k.

.Apm'oach

Project and task procedures wiUbe used to manage the task.

Milestones tOthe TSP

None.

Declassification (1102]

" Seooe

This subtask is responsible for declassifying documents of potential use to the HEDR Project, as
|

identified by the TSP or HEDR staff.

=
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&emm.
Almost ali Hanford Site documents were "bom classified" until at least 1950. A significant number

remain classified because they contain some production-related information or classified specifications and

technology. Because only unclassified/declassified information is used to develop source terms, numerous

documents have been declassified on a case-by-case basis as specific needs for their use are identified.

During the last half of FY 1990, nearly 11,000 Hanford Site documents generated between the years

1944-1960 that are currently classified as SECRET or CONFIDENTIAL were identified and input into a

database using dBase III plus software. Copies of the database were supplied to ali TSP members and

deposited in the DOE-PL Public Reading Room. The TSP has identified about 10% of the documents as

relevant to HEDR, TSP and Public interest and/or use. This collection of approximately 1,100 documents

will be pdoritized and submitted to this subtask for review for deela,_ifieation either with or without dele-

tions. The declassified documents will be provided to appropriate HEDR tasks and the TSP and deposited

in the DGE-RL Public Reading Room.

In mid FT 1991, the cost of declassification will almost double when DOE Order 5650.2B becomes

effective and requires a two-person review for each declassification action.

h_,ilestorles tOthe TSP

79, lo Information Resources work in this subtask is documented in the HEDR monthly report, which the
TSP receives°

Resources 14entification im¢lA.vailiabili_ty(1103)

This subtask provides for the continued maintenance and updating of the HEDR Information

Resources Tracking System (HIRTS) database. Each document of potential interest and'or use to the

project is publicly released and placed in the DOE-RL Public Reading Room.

As specific needs of the technical tasks are identified or expressed, this subtask searches available

resources for significant documents, directs them to task leaders and the TSP and deposits them in the

DOE-RL Public Reading Room. Efforts to identify additional significant documents on key dominant
radionuclides will continue.

Ap_gach

HIRTS was established for collecting and retrieving existing historical documents. This

microcomputer-based system uses a spreadsheet software package for input and another software package '

(called AskSam) lhr information retrieval purposes. AskSam has the capability for truncation and Boolean

logic, i.e., it can search on the root of a work and combine it with other words, authors, dates, etc. As the

m
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databaseincreasesinsize,thislogicspecificitybecomesmorenecessaryanduseful.Attheendof

Pi" 1990, the database containedmore than 3,700 citations. As additionaldocuments are identifiedthey

will be added to HIRTS, directedto appropriateHEDR Tasks, and placedin the DOE-RL Public Reading
Room.

Mil_sto_s t9 :he TSP

79,to l_jormation ResourcesworkinthissubtaskisdocumentedintheHEDR monthlyreport,whichthe

t TSP receives.

OUALITYASSURANCE

InformationResources is identifi_ as ImpactLevel IIIandwill comply with the PNLGood Practices
Standardthat is in PartII of PNL-MA-70.

INTERACTIONS

InformationResourcesidentifiesandcollects documentsof potentialuse to other tasksto meet their

technicalobjectives. Forexample,documentsaddressingrutheniumreleaseswill be suppliedto Task 03 to

aidthem in developingrutheniumsourceterms.

ORGANIZATION

N. J. Germond,TSP (Declassification only)

11 InformationResources S.P. Gydesen,Task Leader

1101 TaskManagement S.P. Gydesen, SubtaskLeader
N. G.Carter
R.K.Jahnel

1102Declassification S.P.Gydesen,SubtaskLeader

1103ResourcesIdentificationandAvailabilityS.P.Gydesen,SubtaskLeader
P.M. Cleavenger
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TASK 12: TSP COMMUNICATIONS SUPPORT

BACKGROUND

The TSP Communications Support Task provides an essential element to the HEDR Project mission.

An aggressive public outreach program was identified as a basic, integral component by the TSP and imple-

mented early in the project. The TSP recognized at the outset of the project that the results would be

, meaningless unless the public perceived them as being credible, objective and unbiased. The TSP Com-

municatiom Subcommittee is responsible for fulfilling that objective by seeking, hearing and responding to

public concerns, and providing the public with information about project progress, results and achieve-

ments. The key objective is to proviae the public with ali necessary communication elements to enhance

understanding and encourage involvement in the decision-making process. The goal of the TSP

Communications Support Task is to support the TSP in reaching that objective.

SCOPE

Task staff assist the TSP Communications Subcommittee in the following activities: developing com-

munications strategies to effectively communicate technical information to the public and to identify and

address public concerns; establishing public information mailing lists; working with local, regional and

national news media to provide project information; developing fact sheets on topics of interest; making

project-related documents publicly accessible; and conducting public meetings to present project progress

and receive and respond to public comments.

The work is divided into five subtasks:

1201 Task Management
1202 Video

1203 Public Opinion Survey

1204 TSP Communications Subcommittee Support

85,91 1205 TSP Database and Audio-Visual Support.

Development of an informational display on the project has also been requested by the TSP Com-

: munications Subcommittee, but this activity is currently unfunded. Battelle will request the allocation of

necessary funds from FY 1991 contingency funds to develop a display.

TASK MANAt_EMENT (,!201)

Scooe

• This subtask involves development and management of communications activities in support of the

TSP and its Communications Subcommittee. Included in this task are planning and budgeting; monthly
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reporting; attendance at task leader, TSP and CommunicationsSubcommittee meetings; responding to

information requests by the public,media and other audiences;and resolving TSP axrlpubliccomments on

the draft Phase I reports, This gubtask also provides routinemedia relations support to the TSP and project

management and provides news articles about the project to TSP members, project management and the

DOE-RL Public Reading Room.

Approach

Task management requires regular involvement with TSP CommunicationsSubcommitteemembers,

project personnel, i_attelle management, and other TSP, Project management and task components.

Milestones to the TSP

e0 • 120lA "APreliminary Examinationof Audience-RelatedCommunicationsIssues: Hanford
Environmental Dose Reconstruction Project" (finalization of Phase ! report) (March 1991)

z0 • 1201B "Summary of LiteratureReview of Risk Communication"(finalization ofPhase ! report)
(March 1991)

VIDEO (LI20--2)

a6, 97 A videotape will be produced to help communicate correct, specific, and consistent information about

the project to general audiences. Conies of the tape will be distributed or loaned to audiences such as

libraries, schools, and public interest and civic groups. The tape could be used as a stand-alone information

piece, but will most likely be used as part of an informational presentation. Production costs of the video

tape will be estimated. An RFP may be prepared to determine the lowest costllu'ghestquality production.

Lead criterionfor a quality video is that it be a product that can be usedfor the life of the project. If this

criterion cannot be met, the display will be a priority.

Aooroach

With TSP Communications Subcommittee review and direction, HEDR and other Battelle staff will

write and produce a short (8-12 minute) videotape outlining the project's purpose, goals, objectives, sched-

tile, structure, the role of the TSP, and encouragement of public involvement.

The production of videotape materials using government funds is governed by DOE Order 1350.1.

Generally, this order requires that DOE Headquartersgive prior approval to the cost, concept and content of

ali audiovisual materials. However, because of the special relationship between the DOE and the project, it

is likely this order will be waived, on an as-requested basis, to include only review of the costs to ensure

government funds are expended wisely.
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Milestonesto the TSP
, 1202A videotape workplan (December 1990)

87,as • 1202B master and duplicate copies of videotape (July 1991)

PUBLIC OPINION SURVEY (1203)

• International press coverage was given to the preliminaryfindings included in the Phase I reports

released July 12, 1990. This information, reported both accurately and inaccurately, helped shape opinions

and attitudes of the public. To ensure that the TSP's cow,nunications efforts arc effective, and to ensure
that the TSP is aware of public attitudes and concerns, a public opinion survey will be conducted.

s9 Once understood, the informationfrom the survey can be used to develop in a more cost-effective

plan to better identify and develop methods to inform, educate and communicate with the public, as well as
a better understanding of issues and concerns. The survey will help the TSP be moreflexible in meeting the

public's information needs, lt is important to evaluate the effectiveness of methods used now. The survey
is another tool to aid the Communications Subcommittee in this evaluation.

Approach

The survey will be conducted using standard random sampling techniques to obtain a representative

sample of the regional population, lt will also build on a previous survey of public attitudes, which

contained questions about the project and was conducted in the Spring of 1990--the Washington State
University (WSU) Omnibus Survey. The purpose of the FY 1991survey is to attempt to assess any

change in knowledge, concerns and attitudes among Washington and Oregon residents about the project as
a result of the release of preliminary results in July 1990. The survey will also be used to develop a broader

baseline of information in preparation for any future surveys.

Specific goals for the survey are yet to be outlined by the TSP Communications Subcommittee. Items

may include determining the effectiveness of communications activitiesto date and identifying any new

issues of concern on the part of a cross section of the public. To defray costs, the TSP Communications

Subcommittee is exploring options for having various groups or organizations share in costs of conducting

the survey.

The results of the survey will be an integral part of information needed for FY 1992 and Phase III

planning for communications activities, lt is important for data to have been collected and analyzed early in
the second half of FY 1991.
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Milostoncs to the TSP

• 1203A letter reports to the TSP Communications Subcommittee on results of the public opinion
survey (June 1991)

TSP COMMUNICATIONS SUBCOMMITI_E SUPPORT (1204)

Sco_c

Routine assistance will be provided to the TSP Communications Subcommittee to accomplish specific

tasks and on an as-needed basis. This includes providing professional counsel and assisting the Subcommit-

tee in analyzing potential audiences and determining their infermational needs, as well as developing

communication strategies to meet those needs.

Approach

Support activities include assistance in developing and interpreting an accurate audience analysis,

developing and implementing communications strategies, providing miscellaneous subcommittee support

(e.g., supplying photos, graphics, information and other materials), assisting with the preparation of public

meetings and presentations (e.g., questions and answers, logistical support and arrangements)., and pro-_

riding review and comment on fact sheets, reports and written materials.

Milestones tOthe TSP

None.

91 TSP DATABASE AND AUDIO-VISUAL SUPPORT (1205)

Scorn

The purpose of this subtask is to provide a computer to the State of Washington for use on the HEDR

• Project to conduct word processing and database management activities and to provide audio-visual support

during TSP Public meetings.

Approach

Battelle will provide a computer to the Washington Department of Ecology. Audiovisual support will

be providedat the January,April, July, and September TSP meetings and at four yet-to-be determined

public mectings.
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Mil¢stones to the TSP

• 1205A computerforWashington Departmentof F.c.ology(January 1991)

OUALITY ASSURANCE

93 Generally accepted QA practiceswill be appliedto ali activities by the task leader,Project Manager,
Cha/rof the TSP CommunicationsSubcommittee and Battelle management.

INTERACTIONS

Task 12 staff work with the TSP Communications Subcommittee to receive specific direction on ali

activities, to provide professionalcounsel andpresentoptions and recommendations for communication

activities, and to report progress. In addition to ongoingdiscussion with Communication Subcommittee

members, the foUowingcoordinations also occur on specific activities. In producing the wideofor TSP use,
Task 12 staff work with other Battelle and Boeing Computer Services, Inc. staff (e.g., artis,ts,photog-

raphers, videographers). In conducting the public opinion survey, Task 12 staff work with one or more

subcontractors and survey respondents as appropriate. Other interactions are with the media in support of

TSP public meetings and with the general public,interested individuals and groups. Other interactions are

with the Washington State Department of Ecology in the provision of a computer system and audiovisual

support for TSP meetings.

ORGANIZATION

TSP CommunicationsSubcommittee
9a M.L. Blazek, Chair

12 TSP Communications Support G.L. Harvey, Task Leader

1201 Task Management G.L. Harvey, Subtask Leader
1202 Video G.L. Harvey, Subtask Leader

1203 Public Opinion Survey C.W. Holmes, Subtask Leader
1204 TSP Communications Subcommittee Support G.L. Harvey, Subtask Leader

T. A. Nelson
A. H. McMakin

gs 1205 TSP Database and Audio-Visual Support G.L. Harvey, Subtask Leader
T. A. Nelson
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APPENDIX

SUMMARY OF,TSP COMMENTS AND BATFELLE RESPONSES









A.4



A.5



_" 5,.
/ (1) (1) ul m

- P" E ,C:: _ r-- -,"
- CI,, = -I-,) _ q-,,p ,C:: ¢0

(_1 (].) Q "Pe 4 -'1

- _ J:= 4.-)

(I) e'r-- r" 0 (I)m O O
"_'_. ._ _----i-.) (4- _C12

5.. >_ ._ q.- _) -,-- _- U _:
C;. P- O .E: G) _ (1)

('J E v) (1) U.E: "_ E

_ _.-0 -,- 0 5.-"C_ 0

>-_ ._ (1)-_. .... -_ "_ :> •

I;_ E .P- l---_ E:. q.-- £:: (1) .l.a (M
Ix:: _ E "_ v) E.i-_ c'.) Q)_

:::I _ (].) -,..- (_ m 5.. r" -1-.) r-
I--- >.. (_ ._-- u') "_1 U _ t-- O 4._ ,v'
z u. _o (/I > E _n
=E: _ = _'- _ (:1) v) ._ q...

_) _ E "'- I'--O O_
- _ -O EC_) _ :>.la --- Uep- -p"

. "-r- (3 ,,_ (-- _- ._- m E: 0 r- v_ _
E (13 • O (_1E m -I_ (]J _ ,P I:L)
= V) "E:__- "E_ m E • J:3.,- "_3 >
U _) ,-_) (1) E ul ul _-_ -P

- _ 0 .," rO (1; _" v)-,--- _ v) (..) U
_0 G).-_ • v_ m .I-.) 0 ::='P _ (1;

V_ P- r--- _'04.a-_--. _ Eq" "_'P'_
-(1) _ (3-t_ _-. u'_ ._-- _._

- r-- >.,) .r,.. (n >, (4 0 _J__ _ r-- 0
= .,- _.. _ t_l E: (1; ",---r.- _- Ul (:1) U

::E rO (1).E: _--'_..1=:_" 5.. -P rO _1. E,_E
= _ _.._- = 4-_.1--) _. :E:-_ u') _--_(:_'

,, ,

-; _o m m m m m m<:
i._ (:::.. cl.. _. _ {:1.. _:1.(_r"

5

5- _ u_ ._: 0 •
-_ t,_ -- v_ r--- -_ _ _-.

0 0 .P _0 -,-- -,--

Z ........... _J '

] r- _" 5-. o

.'_ E E _ II

--- o (..)z ,=_
,i r-_ L _"

-mm

_- A.6



A.7







_t
i ....



A.II











0 W a.
V) v)

I:_ fcl .f-- o

__ _, _ (_ (_

•I-) "t_ or.'n (1) o
:_ P-. _ , f-., I=: ,.,¢= ¢::).,

(_ .-- S-.:_ (_ I=. ,_-
P," qJ'O q'- _

r-- _: * Oa.a r-- .
_....p ,,,-4 .ta ::l (J

m.J= Cn "" *--* _-*

4- ;E _- _.. >.-
|, i rB, , --

(,I,,-. "_ _ (4
C "0 0._ 0 _ C:: o .1= :::1
tel I=::.I_.1_ .r- .t_ rO _" _,I.-_ .I.a (4

4-) _ ¢_._=_. _ _-_ ,r... S- "P 0 0 U E: "E:_

_- _=>_ _,__-- _ _._- =_ >_ _.
I.U _ .c: :_ ._,..I-) S,.'O.I-) _LO _ _1 -=: E _-- U

_,_ "0 .-- .I-_ .,-- _.C_ S.. -I_ .l= .l._ S- -,-- l=: '_ _ S..

_:_ ,-.4 E 0 m _ .i.._(:_ _.I-_ _ .,a I= E :_ _j_-_ ::_ -E_ _ c:

_;_ )- {/I O_ m (_l,-.-I .t._ m N _._ _._ .i-_ .i:_ _ .-- (4 (_J S,-
LI. = .p.._. ._ n_ 4-_ I_..p I_ *," *P" m "_" _ I:= .1=: 0-*

E _ (4.P- _.) p-li. _::_-. =1 m 0 :=11:::'_" S.. 00- (_ 0 (_1
(..)

r-- E I::: _ 0 .la ._".P (4"P 0 _ a-) ¢_)_ 0
C_ (..) .r- e" I= I_ (4 .P" r-..(2)-r- _::(4 n:l m =_ -_: _ (-.)

0 Q; (4 (.; Q; J_ S._ Q._--.-. _ _.C:: 0 0 _ .lo 0 _- (4

• U (_)4-__ _ W m 04-.) _- "_.,-- tn'_:_,,d--) m -£)_-)
0 ..E: e- _ _-- m m'l_ "_ _ I:::: 0 S- (_J'_ .r-- m4-_

•P (1.)"13 _--_ (,/') .._ I_: (I,)4-_ "1_ _tM C9 ,--._"r--_ *P-.r-_ r-- _I

S.. _ (4 ,--¢ "T" :_ I._..1-)._- = "_'00._:P" 1_.(4 _ m U :::3:_'t:3
,,,, ....,

rr. _. _1" _ It) 0
E_ " (J

tO m m m m m _ .

I

C_. (1_ S- _- r'-

e-" p. p.. _J

(_ E u) (4 ._ "(3
r_ E e (1) _- r-- 0
E 0 0 0 m m .r-

Z ....... __ -- .... _Jm
.Wa
e. E s.. I o

A.16



A.17









A.20



A.21



A.22








